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THE WATER POWER AT HOLYOKE. 
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[Read September 14, 1904.} 


The successful introduction of cotton manufacturing at Wal- 
tham, Mass., and other places, in the early part of the last century, 
caused a wave of enterprise for manufacturing to sweep over the 
New England States. Consequent upon that spirit was the de- 
velopment of the water power at Holyoke and the beginning of 
the upbuilding of this locality in wealth and population. 

In 1845 the power at Lowell came under the control of a com- 
pany organized solely to operate that water power. About two 
years later the Essex Company, another water-power corporation, 
completed its dam at Lawrence, and in the same year a charter 
was granted to the Hadley Falls Company, which, among other 
things, gave authority to build and maintain a dam on the 
Connecticut River at Hadley Falls. 

Some small use had been made of the water power there prior 
to that time, water having been taken from the river by means of 
wing dams, and from the navigation canal on the South Hadley 
side. But it remained for the Hadley Falls Company to plan 
and lay out works with a view of utilizing the entire fall of the 
river and its entire low water flow. z 

In 1792 a charter had been granted for the building of dams 
and canals for navigation, and eventually the river had been 
made navigable for small boats and rafts up as far as Wells 
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River, Vt.; and in 1797 the tolls amounted to about five 
thousand dollars. 

The navigation works at South Hadley Falls, on the easterly 
shore of the river, and opposite the present city of Holyoke, were 
the property of the proprietors of the locks and canals on the 
Connecticut River. This company experienced the usual periods 
of depression and of business prosperity, until, in 1833, dividends 
of fifteen thousand dollars were paid; but soon after this the 
building of railroads cut into the business of the canal company, 
and in 1848 its stock was acquired by the Hadley Falls Com- 
pany. 

It was not until 1883, however, that the affairs of the old com- 
pany were finally wound up. At that time a curious incident 
was brought out, showing the difference of business methods 
between the early days and the present. It became necessary 
to look up the stock of the old corporation, and for a long time 
only 503 shares could be found, yet there had originally been 504 
shares, in 1792. A careful search of the records brought out the 
following entry: 


“T, the within-named James Bull, of Hartford, in the state 
of Connecticut, in consideration of a valuable sum of money, 
viz., two hundred dollars ($200), received to my full satisfaction 
of Jonathan Dwight, Esq., treasurer of the Lower Locks and 
Canals on Connecticut River, the receipt whereof I do hereby 
acknowledge, do assign and make over all my right and title to 
the within-named share, No. 80, and all privileges and rights to 
which I am entitled by virtue thereof, to him, the said Jonathan 
Dwight, Esq., or his successors in office, to have and to hold to 
him and to them, so long as the corporation shall remain a body 

olitic. 
: ‘‘Witness my hand and seal this eleventh day of December, 


Anno Domini, 1807. 
“JAMES BULL [Seal]”’ 


“Signed, sealed, and delivered 
in the presence of 
THomas BULL, 
CHARLES BULL.” 


That is to say, this good treasurer, instead of indulging in the 
modern amusement of stock-watering, had really started in to 
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condense it, and had commenced the movement by boiling down 
the stock to the extent of one share. 

In regard to the first dam built by the Hadley Falls Company, 
a description published in 1853 states that it was at first contem- 
plated to throw across the river a temporary dam, which, while 
it would serve as a protection to the erection of one more sub- 
stantial below it, would answer the purpose of the company until 
such permanent dam should be completed. The first dam was 
accordingly built with less regard to strength than the result 
proved would have been prudent. It was not able to resist the 
force of the river, and was carried away after the gates were 
closed, the shutting of the gates having occurred earlier than 
had been designed in consequence of a freshet in the river. 

Disastrous as this was, it is probable that it was really a fortu- 
nate thing that the dam went out, for at that time the coffer 
dam above the gate house was breaking up and the head-gates 
were not in their positions. Had that coffer dam given way 
and turned the whole river through the gates into the unfinished 
canals and over the site of the city, tremendous damage would 
have resulted — probably much greater than the loss of the 
lightly constructed timber dam. 

An old drawing, purporting to be a plan of this dam, shows 
the slope of the back to be an angle of about 30 degrees to the 
horizontal. The sills were of timber 24 inches square and laid 
6 feet on centers across the bottom of the river at right angles to 
the dam. The posts, 18 inches square, were framed into the sills 
and into the rafters, and were at right angles to the latter and 
6 feet apart. The back of the dam was covered with 4-inch 
planking. All timbers and planks were of hemlock, about two 
million feet being required. 

The company was hampered by labor troubles in January, 
1848, a strike having occurred when wages were reduced from 
seventy-five cents to seventy cents per day, but as the year rolled 
around, the works of the company progressed through the labor 
of its 800 employees, so that on November 15 and 16 notices 
were published in the Springfield paper of the closing of the 
sluiceways, and at ten o’clock on the morning of November 16, 
1848, the gates were closed in the presence of a crowd of 1 500 
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to 2000 witnesses. When the water had risen within 2 or 
3 feet of the top, all but about 75 feet at one end and 100 
feet at the other rolled over, at 3.20 p.m., and went crashing 
down the river on the crest of a huge wave. 

The loss to the company was about thirty-eight thousand 
dollars; but immediate steps were taken for the erection of 
another dam upon a very different and much stronger plan, and 
the work, which began in April, 1849, was carried to completion 
that same year, and still stands in the river in its original position. 
At the beginning, two coffer dams were built, one on each side of 
the river, each extending 200 feet from the bank into the stream. 
They were completed in May, the water pumped out, and the 
rock excavated to a depth of 6 feet. The construction of the 
main dam was then begun by laying down three 15-inch square 
sticks lengthwise across the river. The dam was started in sec- 
tions, 6 feet from center to center, there being 170 sections. 
These sections were connected or tied to each other by 12-inch 
square sticks running across the river. The structure above the 
foundation sticks was made up of alternate courses of these ties 
and rafters, also 12 inches square. Between the rafters, in the 
same course with the ties, short blocks were introduced to stiffen 
or prevent the bending of the rafters. At splicings of the rafters 
long pieces were put in, treenailed to the rafters with eight 2-inch 
treenails of oak. The foot of each rafter was scribed and bolted 
to the rock with 1}-inch iron bolts. The structure was thus 
reared to its full height of about 30 feet, and its upstream face 
covered with 6-inch plank, with the exception of a space 16 feet 
wide by 18 feet long, which was temporarily left open. The toe 
of the dam was secured by a second covering of plank at right 
angles with the first, with the lower end scribed and bolted to 
the rock. Four feet of the crest of the dam on the upstream side 
were covered with boiler iron 3-inch thick, for proteetion from 
ice and driftwood. 

In this manner, 400 feet of the dam were completed, 200 feet 
on each side of the river. As the summer advanced, another 
section of 200 feet was added to each side, leaving but 217 feet 
open for the water to run through. A coffer dam was then built 
covering this space of 217 feet,-and the water of the river allowed 
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to run through the spaces left for the purpose in the four previ- 
ously constructed sections. 

After the completion of the middle section of the dam, the last 
coffer dam was removed, and preparations made to stop the tem- 
porary openings through the structure; this was done by gates 
hinged to the planking. 

Four million feet of timber are contained in the structure. 
Gravel was filled in and well pounded down to the foot of the 
dam, which is still further protected by the addition of a mass 
of concrete. 

As the timber work went up, the whole foundation, 90 feet in 
extent, and all open spaces were packed solidly with stone to 
the height of 10 perpendicular feet. The planking on the upper 
portion of the dam was laid to a thickness of 18 inches of solid 
timber (three layers of 6 inches each), all treenailed, spiked, and 
strongly bound together. The graveling in the bed of the river 
begins 70 feet above the dam, and is continued over 30 feet or 
more of its sloping surface. 

During the construction of the dam, the water was allowed to 
flow through gates in it, 16 by 18 feet in size, of which there were 
46 in all when the work was finished.” At twenty-two minutes 
before one o’clock in the afternoon of October 22, 1849, the en- 
gineer gave a signal, and half of the gates were closed; another 
signal immediately followed and the remaining gates were closed; 
the river ceased its flow, until its waters, gradually collecting, 
rose upon the face of the dam, and finally fell in a broad sheet 
over its crest, about ten o’clock at night. 

The chief engineer of the work was Philander Anderson, who 
entered West Point in 1827, but did not graduate. Mr. Anderson 
was a man of great ability, and his excellent plan for the canals 
and streets of the new city stands as a monument to his profes- 
sional character. 

The dam was destined to an early test of its strength, for No- 
vember 12, 1849, brought a freshet of six feet over it, and the 
windows in Springfield are said to have been shaken at the rate 
of 128 vibrations per minute as the result of the sheet of water 
passing over without opportunity afforded for the free passage 
of air beneath. The following May there were 8} feet over the 
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dam; in 1854, 104 feet; and in April, 1862, 124 feet. The abut- 
ments had been planned for only 10 feet, so that it was necessary 
to raise them, and in 1877 the whole gate house was raised. 

The dam is built upon a ledge of red sandstone, showing in some 
places a somewhat slaty structure. The ledge dips downstream 
at an angle of about thirty degrees to the horizontal, so that the 
water, as it fell over, struck the seams of the ledge in the best 
direction for splitting off layers of rock and sending them down- 
stream. The effect of the constant perpendicular fall through 
thirty feet of such a body of water was to rapidly cut out such a 
ledge, and this, added to the action of ice and logs carried against 
the foot of the dam by the undertow, soon began to tell upon 
the parts of the work visible at times of low water. 

In 1868, when the dam was nineteen years old, there were 
depressions in the line of the crest, and examinations made by 
men who crawled through the dam behind the sheet of water, 
revealed the fact that logs passing over the dam and then strik- 
ing the face, end on, must have caught between the timbers, and 
acted the part of huge levers to break and pry out the face tim- 
bers. The ledge had also been washed out to a depth of 20 to 
25 feet, and in some places had worked back far enough to under- 
mine the dam. No time was to be lost, so during the years of 
1868, 1869, and 1870, an apron was built downstream from the dam 
of 1849. The volume of this apron far exceeded that of the dam 
itself; it was constructed of round logs built up in perpendicular 
bins, cob-house style, and filled with stone before the covering was 
put on. The cost of the apron is not known exactly, but was 
probably not far from three hundred thousand dollars. Its effect 
was to prevent further injury to the timbers of the dam by ice 
and logs, and to stop any further undermining of the main dam; 
but it soon caused a new hole, 20 to 25 feet deep, to be scooped 
out of the ledge at its foot. 

It had been expected by the designers of the dam that the 
leakage would keep all timbers constantly wet, and thus effect- 
ually prevent decay, and it was even proposed that if the plank 
covering did not leak sufficiently for this end, holes should 
be bored in it to give sufficient water. But these expectations 
were not realized; there was a gradual settling of the dam, until, 
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in 1875, there were parts of its crest a foot or more below the law- 
ful level, as fixed by the original bench mark on the masonry. 
At that time a new crest was built, and the sloping faces of the 
dam and apron brought up to it by means of wedge-shaped 
timbers spiked upon them. 

In 1879 troubles of another nature developed,— a whirlpool 
was seen on the surface of the water above the crest of the dam, 
and an examination showed a break in the plank covering. This, 
and other breaks like it, were repaired by means of cribs sunk to 
enclose the holes. These cribs were like boxes without top or 
bottom, — the underside being built to accommodate the slope 
of the dam, — floated out to place and weighted with stones, and 
the repair work was carried on within them. 

Breaks occurred in 1881 and 1882, but in 1884 there was one 
more serious than any before, on account of its size and the amount 
of water that passed through it at the season of the year in which 
the supply to the mills is limited. A crib, 40 by 45 feet, was built 
and floated out, after it had been found that a 20 by 35 foot crib 
was too small, when it was found that the hole had again grown 
and was beyond the limits of the big crib, so that it was necessary 
to place another beside it. The combined cribs were sufficient 
to cover the hole that had grown to be 60 feet in length and 2 
or 3 feet wide, through which water had been pouring under 
a head of 10 or 15 feet. 

The experiences of 1884 convinced the officers of the company 
that heroic measures should be taken to prevent such breaks in 
the future, that the supply of water for the canals might be safe- 
guarded and the safety of the dam assured. 

In 1885 about twenty feet of the top surface was replanked, 
and a row of piling, not vertical, but at right angles to the slope 
of the covering, was placed inside and thoroughly gravel puddled, 
with the idea of making the structure water tight and of support- 
ing the planking of the top so that it could not be forced down- 
ward by the weight of water upon it. These repairs were carried 
out in sections, by building coffer dams about one hundred feet 
long around sections of the dam. 

Mr. Clemens Herschel, the engineer in charge of these repairs, 
in speaking of the lessons to be learned from such work, says: 
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‘ First and forémost, a wooden dam should never be left hollow, 
nor should it be filled with stone. Let a row of sheet piling be 
put in, in some proper position, then puddle in gravel. Gravel 
is water-tight, or soon becomes so; stone filling is not. Gravel 
will protect every timber it encases from rot forever; stone filling 
will permit decay, and so will the moist, foul air to be found in 
the interior of all hollow dams. Worst of all is a dam entirely 
hollow.” 

The filling of the dam with gravel had the desired effect in at 
least one direction for a number of years, for the leak was very 
small, but the dam was still settling, as was shown by careful 
levels taken upon its crest each year as opportunity was afforded 
by low water. In ten years this settlement amounted to about 
six inches average for the whole dam. 

In 1893 and 1894 breaks occurred in the planking, and the 
leakage increased, all of which showed that the gravel no longer 
filled all the voids of the interior, and that the dam was threat- 
ened with the very trouble that the work of 1885 was expected 
to prevent. z 

In 1891 steps were taken for the erection of a stone dam, and 
surveys were begun that year, and a location chosen far enough 
downstream that only a small portion of the new structure should 
stand in the hole worn in the ledge at the foot of the apron. 

The masonry dam is 1 020 feet long at the spillway, 30 feet 
high above bed-rock at the back, and 54 feet wide on the bottom. - 
The back is stepped off 1 foot in 5 all the way to the top, as 
a batter, the steps affording footings for coffer dams during course 
of construction. The rear part of the top is beveled for a width 
of about 5 feet, beginning at a point 2 feet below the crest and 
running to a point on top 2 feet back from the center line. There 
is then a level space of 2 feet wide to the center line, and from 
there the face is an ogee curve, consisting first of a parabola 
and then an arc of a cycloid. The lowest point in the face, which 
is the vertex of the cycloid, is 30 feet vertically below the crest and 
34.89 feet horizontally from the vertex of the parabola. The 
curve then rises from the lowest point to the toe, 7.33 feet beyond, 
and to a height of 0.98 foot, the intention of this rise being to 
prevent as far as possible the erosive action upon the river bed. 
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The body of the dam is of rubble, laid in Portland cement 
mortar. The spillway, upper face, and five feet of the top are 
of heavy granite blocks, those at the lower part of the spillway 
being fastened together with galvanized iron dogs, while those 
on top are secured with iron dowels. 

There are over 48000 cubic yards of masonry in the entire 
structure, divided as follows: 34500 cubic yards rubble, 1 825 cubic 
yards dimension granite in the upper courses, 7 000 cubic yards 
granite in the face, 2500 cubic yards granite in the back, and 2 300 
cubic yards granite in the abutments and wing walls. 

Three years were needed to complete the excavations in the 
river bed for the foundations, this work being done by the com- 
pany by day labor. A trench was dug to an average depth of 8 
feet, and from 15 to 18 feet wide, and the bottom was leveled off 
by a bed of concrete for the reception of the masonry. About 13 000 
yards of slate and, red sandstone were taken from the foundation 
trench, and, in order that the bottom could be drained during 
construction, another trench 600 feet long, 17 feet wide, and 10 
feet deep was excavated, beginning near the center of the river 
and extending down stream. 

The toe of the dam is protected from erosion and undermining 
by a heavy bed of rubble masonry, the greater part of which has 
been covered with concrete. The stone for the rubble was 
taken from the bed of the river, the greater part of the granite 
is from the quarries of Vinal Haven, Me., and the cement is 
known as the Alpha brand. 

Five years were required in the building, no work being done 
during freezing weather nor during times when very great quan- 
tities of water were flowing over the wooden dam. But few 
heavy wooden coffer dams were employed, and these only when 
closing a gap; sand-bag dams were very largely used, and, when 
occasion required, were reinforced and raised to stand a pressure 
due to six or eight feet of head. 

The specifications written for this work have been noted all 
over the country for the extra quality of the work which they 
require, and many a contractor has remarked that “it might 
do very well to put such things on paper, but that no one would 
furnish material exactly fulfilling the requirements.” But the 
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material and the workmanship both are up to the requirements, 
and the dam stands to-day as an example of one ot the finest 
pieces of that kind of work to be found in this country. 

The system of distributing canals is laid out on the nearly level 
plain inclosed by the bend of the river, and consists of three 
levels, the fal! between the first and second being 20 feet; 
between the second and third, 12 feet; and from the third to the 
river, 24 feet when there is no backwater. Those mills situated 
on the first level and discharging water to the river have a head 
varying from 32 to 40 feet, depending upon the location; and 
the fall from the second level to the river varies from 20 to 32 
feet. 

The head-gates in the bulkhead are operated by belts and 
gearing driven by a turbine in the basement. The first level 
canal immediately below the bulkhead is 140 feet wide and 22 
feet deep; after the first 1000 feet of its length, the width of 
canal diminishes at the rate of 1 foot in a hundred, and its depth 
1 foot in a thousand. 

The area of section of the second and third level canals is not 
so great as of the first, but yet of such a size that a velocity of 
two feet per second is seldom if ever exceeded at any point 
throughout their entire length. Careful watch is kept upon the 
level of the water in all canals, more or less being admitted from 
the river or canal above, in order to maintain as nearly as possible 
a constant level, no matter what quantity may be in use. Waste 
weirs and gates are provided on all canals for the purpose of 
regulation. The watchmen at these stations have ready means 
of communication by telephones and signal bells. 

The mill corporations hold their power under a form of lease 
or grant that is especially interesting, as it is perpetual, and is 
put on the county records in the same way as any other deed. 
Every grant of power carries with it the land necessary for the 
mill buildings, and the price is based only upon the amount of 
power, and not upon the amount of land conveyed. 

In many of the older grants, covering what is now known as 
permanent power, the consideration was a lump sum, sometimes 
called a bonus, of $5 000 per mill-power and an annual rental of 
$300 or of $450 forever, according as the power granted was for 
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sixteen or twenty-four hours. Many changes were made from 
time to time in the bonus as well as in the rentals, and at the 
present time permanent power would demand a much higher 
price than that realized fifty years ago. 

The term “ mill-power ”’ just used in speaking of the rentals was 
derived as follows: “‘ The second mill built at Waltham con- 
tained 3 584 spindles, with all the apparatus necessary to spin 
No. 14 yarn and convert it into cloth, which was taken as a 
standard, and the necessary water-power estimated and estab- 
lished as the right to draw 25 cubic feet per second on a fall of 
30 feet, or a gross horse-power of 85.05, supposed to net about 
60 horse-power.”’ 

As the original intention of the Hadley Falls Company was to 
build a city devoted almost entirely to the manufacture of cotton, 
it was but natural that the power unit in general use among 
New England manufacturers should be adopted here, and it was 
adopted with very slight change, and carefully defined in Article 
II of the proposals, which I now quote: 

“ Each mill-power at the respective falls is declared to be the 
right, during sixteen hours in a day, to draw from the nearest 
canal or water course of the grantors, and through the land to be 
granted, 38 cubic feet of water per second at the upper fall, when 
the head and fall there is 20 feet, or a quantity inversely propor- 
tionate to the height at other falls. And in order to prevent 
disputes as to the power of each mill privilege in the variations 
of the height of the water from changes of the seasons or other 
causes, it is understood and declared that the quantity of water 
shall be increased in proportion to the reduction of the height, 
one foot being allowed and deducted from the height of the actual 
head and fall, and also from that with which it is compared, 
before computing the proportion between them. Thus on a head 
and fall of 32 feet, the quantity of water used would be 23 cubic 
feet and to be .; parts of a cubic foot per second. And the respec- 
tive parties, where either has any lawful interest therein, may, at 
all reasonable times, in a peaceable manner, and after due notice 
to the principal steward or agent then on duty at any mill, enter 
the raceway thereof to measure and compare the quantity of 
water used with the quantity granted, and in the measurements 
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all wastage shall be included,— and may also adopt and use such 
other mode of making or verifying the said measurement as the 
circumstances of each particular case may require.” 

Articles III and IV declare that the grantors must forever 
keep in good repair the principal canals, and must forever main- 
tain a dam across the Connecticut River, of such length and 
height as may be necessary to turn the water into the canals, also 
that the flumes and raceways are the property of the respective 
grantees, to be built and maintained by them in good repair. 

Article V reads: ‘‘In order to continue in the grantors an 
interest in common with the grantees for the preservation and 
support of the mill-powers which may be granted, and to secure 
a fund to indemnify the grantees for expenses which may be 
incurred by them for making repairs, if the grantors should im- 
properly neglect to make them, it is proposed that part of the 
consideration of every sale, and all that is to be allowed the 
grantors for repairs, etc., by them assumed, should be paid or 
secured to them in the form of a reservation of rent. It is there- 
fore declared that each mill-power, with the land to which it is 
annexed, shall forever be subject to a perpetual annual rent of 
at least 260 ounces, troy weight, of silver of the present (1859) 
standard fineness of the silver coin of the United States, or an 
equivalent in gold, at the option of the grantee at the time of 
payment; which rent is to be paid in yearly payments forever, 
free from all charges or deductions whatever for taxes or assess- 
ments of every description which may be assessed or levied upon 
any granted premises after the making of the deed, all of which 
are assumed by the grantees. And a perpetual annual rent, at 
least equal to the above, shall be reserved for every mill-power 
hereafter sold.” : 

Up to the year 1880 no attempt had been made by the com- 
pany to measure the water taken by any of the mills, although 
it was well known that some of the lessees were drawing quan- 
tities far beyond their legal rights, and thus inflicting an injury 
in times of low water upon such as drew no water beyond the 
amount held under lease. At that time steps were taken to make 
measurements and estimates of the quantities drawn by each 
mill, and a set of rules and regulations was formulated for the 
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draft of surplus. It was readily seen from the great number of 
turbines in use, and the widely diversified conditions under which 
they were used, that frequent or daily measurements in the 
flumes or raceways of the actual quantities drawn would be a 
cumbersome and expensive method; so it was determined to 
make each turbine a sort of water meter to measure its own dis- 
charge. With that end in view, the apparatus and machinery 
of the testing flume, then belonging to the late James Emerson, 
was bought, and later a much larger flume was built, in which is 
tested every wheel destined to draw water from the canals. The 
experiments are made to cover all conditions of load and speed 
likely to be found in its actual work, and from the results a chart 
is made up for the wheel, which, taken in connection with indi- 
eators placed upon the wheel in the mill, forms a basis for esti- 
mating the discharge at any time a reading of the indicators may 
be taken. 

‘Surplus power,” which is offered for sale to owners of the so- 
called permanent power, so long as the river will furnish it, is sold 
at a daily rate, and charged for only when used —the present rate 
per mill-power for a twelve-hour day or night being $2.50 net. 

In addition to the permanent and surplus power already named, 
there has been sold certain power designated as “‘ non-permanent 
power,” which is not guaranteed, but will be furnished when there 
is more than a sufficient quantity in the river to supply all the 
permanent power, together with fifty per cent. of it as surplus. 
The rate of charge for non-permanent power is a bonus of $4 500 
per mill-power and an annual rental of $1 500, with a rebate of 
the entire rent during times of non-supply. 

Whatever influence the practice of manufacturers in the first 
part of the last century of using overshot and breast wheels may 
have had on the minds of the men who laid out the Holyoke 
system of canals and divided the fall into three parts, each of 
very moderate extent, it is certain that no motors except turbines 
have ever been employed here. Thirty years ago the main drivers 
of nearly all the mills were wheels of the Forneyron type, usually 
called Boyden turbines from certain improvements introduced 
by Uriah Boyden, a hydraulic engineer of Boston. These Boy- 
den turbines have been gradually replaced by more efficient and 
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much more powerful wheels, mainly of local manufacture, so that 
only 14 out of the total of 160 turbines now on the Holyoke canals 
are of that pattern. 

It is very interesting to note the development of the modern 
turbine, its gradual increase in speed and capacity, from the 
earlier types of the inward or outward flow wheels, with simple 
vanes, to the present form, whose compound curves are the 
despair of any mathematician who tries to analyze them. The 
development has been largely through practical experiments, 
rather than by abstruse reasoning, and the water power at 
Holyoke has played no small part in this development, for in its 
flume have been tested turbines from all the wheel manufacturers 
of note throughout the whole country; and each of the principal 
wheels now on the market embodies some of the curves and 
combinations that have been tried out by some patient experi- 
menter at the flume, and in some directions Holyoke is better 
known as the location of the testing flume than as a manufac- 
turing center. 

The effect upon the community of the development of this 
great power has been wonderful — incorporated as a city in 1873, 
having had the dignity of a town for only twenty-three years. 
When the dam was sixteen years old, the population numbered 
5 600, and the valuation was about $3 000000. Thirty-three 
years later, or when the dam still lacked a year of being a half 
century old, the population had increased 696 per cent., and the 
valuation 1 064 per cent. Boom towns of the West can scarcely 
show better records of growth in numbers and wealth and solidity 
of industries. 

This may be called the age of electricity, but it is well to 
remember that no commercial current is sent out without the 
burning of some fuel or the application of the power of falling 
water. 


DISCUSSION. 


PRESIDENT E.C. Brooks. Iam sure you have all listened with 
a great deal of pleasure to Mr. Sickman’s very interesting paper, 
which is now open for discussion. I know that Mr. Sickman will 
be glad to answer any questions which may be asked. 
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A Memser. I should like to ask what the average cost to the 
mills is for horse-power per year. 

Mr. SickmMan. The cost of surplus power, which is the power 
that we furnish when we have it to spare, is about twenty-three 
dollars per year per horse-power. That is the most expensive 
power we have. The rate paid for permanent power is something 
below five dollars per year, but it must be remembered that the 
annual rental of that permanent power expresses only a part of 
its cost, because for each mill-power, when it was bought, a cash 
bonus was paid down, so that the price per horse-power is really 
involved, and it is not possible to give an exact figure for it. 

A Memser. I should like to ask if rental is collected now in 
silver. 

Mr. Sickman. During the time of the depreciation of the 
currency during the war, we accepted greenbacks, and ever since 
the mills have always paid in currency. We have disregarded 
the silver clause in every instance except one. We never had 
but one mill which offered silver bullion, and yet it is stated in 
nearly all the leases made prior to 1880 that they have the right 
to pay the rental in silver bullion, but they have not taken 
advantage of it. If any engineers would like to see the dam, we 
would be glad to have them; and it is a good time now to see the 
construction of the dam, because there is no water running over 
it. The pond is drawn below the crest of the dam, and it is pos- 
sible to see the entire masonry in front, and it is a very interesting 
sight. 
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MUNICIPAL WATER SUPPLY REVENUE. 
BY JAMES L. TIGHE, CITY ENGINEER, HOLYOKE, MASS. 
[Read September 14, 1904.] 


The tendency of the present time is toward the greater extension 
of municipal functions by the ownership of all local public or quasi- 
public works, such as water works, gas and electric light works, etc. 

These works are generally valuable assets and are, in most cases, 
not only self-sustaining, but, in many communities, contribute 
largely to the support of the municipality. As evidence of this, 
in Great Britain, some years ago, many municipal debts were in- 
creasing so rapidly that it was feared local taxation would eventu- 
ally become too burdensome. These debts, however, cause at 
present no alarm to the taxpayer on account of their being partly 
met or provided for by revenue made available through municipal 
ownership. In other words, the burden of the taxpayer is greatly 
lightened by the profits made on public enterprises owned and 
operated by the municipality. 

While this method of raising revenue through municipal owner- 
ship of public works for defraying or helping to defray the expenses 
of government is quite popular in Great Britain and other coun- 
tries, and becoming popular in this country, yet, is such a method 
of meeting the expenses of government just and equitable to all, 
that is, to the community at large living within the municipality? 

This is the proposition the writer proposes to discuss, and, in 
order to be as brief as possible, he will discuss only the equity of 
using in this manner public water supply revenue. 

The first maxim of taxation, as laid down by Adam Smith, gen- 
erally called the father of political economy, and accepted by al- 
most all political economists and writers of that science since then, 
is that “‘ the subjects of every state ought to contribute toward 
the support of the government as nearly as possible in proportion 
to their respective abilities; that is, in proportion to the revenue 
which they respectively enjoy under the protection of the state.’’ 
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This maxim or canon is not only applicable to the government 
of nations but also to the smaller communities in which any form 
of government whatever exists, whether in county, town or muni- 
cipality. 

Since, then, every community should contribute sufficient rev- 
enue to support the government formed for its protection and 
enjoyment, it should be the aim of that government to collect this 
revenue proportionately equal from each member in accordance 
with his ability to contribute. 

It is in the observance or neglect of this principle that the equal- 
ity or inequality of taxation exists. It is in the observance or 
neglect of this principle that taxation, in any form whatever, is 
looked upon by all as a perfectly legitimate obligation that each 
individual is bound to meet, or as an arbitrary extortion collected 
under protest from those on whom the greater burden is imposed. 

Now, for instance, in our local governments, is the above maxim 
fulfilled when water supply revenue is arbitrarily used in defray- 
ing or in helping to defray the expenses of the government? It 
certainly is not, and any water supply revenue, no matter how 
little used in this manner for such purposes, is not only taking a 
legitimate burden off one class of the community and illegitimately 
placing it upon another, but is doing it so disproportionately that 
those least able to carry it are burdened the most. 

As an illustration, suppose the revenue of the water supply sys- 
tem was sufficient in itself to support the municipality; then the 
water purchasers who contributed this revenue would be the sole 
support of the municipality, while all others, such as those holding 
personal property and large landed interests kept, for instance, 
for speculative purposes, would not be contributing a single cent. 
And the same reasoning applies whether the revenue collected 
from the water tax is sufficient to support the municipality or a 
small fractional part thereof. 

For instance, let the total amount of the expenses of the muni- 
cipality be $1 000 000, and of this amount $50 000 are contributed 
from the water supply revenue, thus leaving $950 000 to be con- 
tributed by regular taxation. What would this mean? Simply 
that instead of levying a tax to raise $1 000 000 from all taxpay- 
ers, a tax would be levied to raise only $950 000, the remaining 
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$50 000 to be contributed by the water purchasers in the form of 
a second tax concealed in the water rates under the guise of water 
rents. 

Of course the point might be raised that the water takers and 
the taxpayers are practically one and the same. Admitting 
this and assuming again that the municipality was supported 
wholly by revenue from the water supply, would the contributions 
then toward this revenue be proportionately equal from all? Cer- 
tainly not, for the owner of a tenement block, worth, perhaps, 
fifteen thousand dollars, would be probably contributing more than 
five times as much as the owner of a private mansion worth fifty 
thousand dollars, or the owner of a large factory worth five hun- 
dred thousand dollars. 

In illustration of this, actual figures taken from the books of the 
city of Holyoke will be used, which will more clearly demon- 
strate those points than any kind of reasoning whatever. 

There were in 1903, in Holyoke, 3 576 taxpayers who paid taxes 
on property, real and personal. Of this number there were 2 338 
who paid taxes for water. 

The revenue required to run the city in 1903 was, in round num- 
bers, $1 240 000. Now if this revenue was all raised by the sale 
of water, the 2 338 water purchasers, who contributed toward the 
treasury of the public water supply, would be supporting the city, 
while owners of real estate ana personal property, to the number 
of 1 238, would be contributing nothing at all toward its support. 
And besides, not only this, but the city would be supported by rev- 
enue contributed so disproportionately that, for example, accord- 
ing to the records of 1903, the largest corporation taxpayer would 
contribute only one-seventh as much as the largest individual 
taxpayer per dollar of valuation. 

Of course, the defraying of the total expenses of a municipality 
by revenue raised in this manner would be an extreme case, and, it 
may be said, would never actually occur. 

Let us then take a case that may occur and does occur in many 
municipalities and towns, viz., where all the revenue contributed 
by the water purchasers beyond what is barely needed for main- 
tenance is yearly appropriated by the government for its support. 
Let us assume, in Holyoke, for instance, that this amount was in 
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1903 thirty thousand dollars. Referring again to the records of 
the city, it can be seen that the second highest corporation tax- 
payer would be contributing only one one hundred and thirtieth 
(+4s) as much toward this thirty thousand dollars as would 
the second highest individual taxpayer per dollar of valuation. 
In other words, the individual taxpayer would be contributing one 
hundred and thirty times as much as the large corporation toward 
the construction and maintenance of streets, bridges, etc. That 
is, the heaviest burden would be placed upon the one the least 
able to carry it. 

Would this be just or would it agree with the first maxim of tax- 
ation as laid down above, which says that all subjects ought to 
contribute toward the support of the government as nearly as 
possible in proportion to their respective abilities? 

The answer is plain, as the inequality of such a scheme for rais- 
ing revenue to help to defray the expenses of municipal govern- 
ment equals, if not surpasses, that famous or rather infamous tax 
in vogue in England in the eighteenth century, known as the win- 
dow tax, by which the inhabitant of a house worth one thousand 
dollars, situated in a backward country village, had to contribute 
more toward the support of the government than the inhabitant 
of a house worth fifty thousand dollars in Regent Street, London, 
simply because the former had more windows in it than the 
latter. 

Another burden that the water purchaser has to carry is the 
extra expense incurred in providing larger mains for fire protection, 
the furnishing of water free for fire purposes, and for all munici- 
pal uses, and the setting of fire hydrants, ete., all of which should 
be borne by the regular taxpayer. 

The conclusion, then, to be drawn from this discussion, is that 
it is not equitable or just to raise revenue in this manner for 
defraying or helping to defray the expenses of government. 

If this conclusion is correct, then, on the other hand, referring 
again to the first maxim of taxation, “‘the subjects of every state 
ought to contribute toward the support of the government as 
nearly as possible in proportion to the revenue which they enjoy 
under the protection of the state,’ the question may be asked: 
What support would the public water supply contribute 
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toward the government which protects it and under which it 
enjoys its revenue? No support whatever, but, instead, would be 
a burden upon the taxpayer because of the special immunity 
granted it, which exempts it from any obligations toward the sup- 
port of the municipality. Through this it is an indirect burden 
upon the taxpayer. 

Suppose, for instance, the public water supply belonged to a 
private corporation, and that this corporation, like other private 
corporations, would be subject to taxation, and had to contribute 
toward the support of the government, the amount thus contrib- 
uted would lighten the burden by so much on the taxpayer. On 
the other hand, if not so contributed, it would be collected from 
the general taxpayer by the levying of a higher tax rate. 

As an illustration, suppose the expenses of the municipality, for 
any one year, were $1 000 000, and that the private corporation 
owning the public water supply contributed in taxes toward this 
amount $20 000, the remaining taxpayers would be called upon 
to contribute only $980 000; whereas, if the private corpora- 
tion was not called upon for a contribution the total amount of 
$1 000 000 would have to be contributed by the remaining tax- 
payers, thus placing a greater burden upon them to the amount 
of $20 000. 

And is not this what occurs when no revenue is contributed 
toward the support of the municipality from the municipal water 
supply treasury? Hence, why is it that the municipal water sup- 
ply, exempt from taxation, or all government obligations, so to 
speak, is a burden to the taxpayer? 

But it has been demonstrated that any revenue taken arbitra- 
rily from the water supply treasury and contributed toward the 
support of the municipality would be an injustice to the water 
purchaser, while now it is demonstrated that if revenue is not con- 
tributed from the public water supply treasury toward the support 
of the municipality an injustice is done the taxpayer. 

Thus it appears as if the proposition was reduced to an ab- 
surdity. 

However, this is not the case, for it must be borne in mind that 
the discussion on the first part of the proposition is based upon the 
hypothesis that the water supply revenue was arbitrarily appro- 
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priated by the municipality regardless of the amount, as is usually 
the case. 

In order, therefore, that equity might be established between 
taxpayer and water purchaser, some system or method should be 
adopted that would do'justice to both. 

It seems thatthe plan or policy to adopt would be the imposing 
of a tax upon the water works the same as if it belonged to a pri- 
vate corporation. 

The writer‘Knows of no municipality where this has been system- 
atically done except in the city of Holyoke. Here by special act 
of the legislature, the water works are assessed in the same manner 
as all private property, except that the valuation of the works is 
not left to the discretion of the government, but is based on the 
total cost of the construction of the works less the depreciation, as 
stated in the report of the water commissioners of the previous 
year. 

The idea of using the cost of construction taken from the records 
as the valuation of the works was adopted upon the principle that 
the amount of the tax to be paid should ‘in no sense be arbitrary, 
but certain, and known as nearly as possible ahead of time so as to 
enable the water commission at all times to govern their expendi- 
tures. 

The idea was also adopted in order to prevent the government 


' from increasing unduly the valuation of the works, a thing which 


might never be attempted —yet what will governments not 
sometimes attempt, especially when large deficits have to be met? 

The water works charges the municipality for all the water used 
by it in its various departments at the same rates charged private 
consumers. It also charges for fire hydrant service, which is so 
much per public hydrant per year, and is a fixed sum meant to 
cover only the first cost and maintenance of the hydrant. 

Since this plan or policy was adopted and put into operation, 
which was in 1901, it has worked most satisfactorily to all con- 
cerned. 

The principles upon which it was framed can, the writer believes, 
be recommended as a basis for the equitable adjustment of revenue 
raised, not only from the municipal water supply, but from all 
public utilities owned and operated by the municipality. 
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DISCUSSION. 
Mr. M.N. Baker.* The plan outlined as adopted by the city of 
Holyoke seems to be unique in one particular, and has much to 
commend it in the other particulars as well. So far as I know 
this is the only instance in this country where a municipality has 
taxed its own property. It seems to me that the more important 
principle involved is that of making each department of the mu- 
nicipality pay for the water used, and while there is nothing new in 
that, it is not as frequently the case as it should be, as all people 
who are responsible for water works management know too well 
to their sorrow. It seems to me that possibly there might be a 
little difference of opinion as to the fundamental principles which 
should govern in adjusting these matters under discussion. The 
charges for a public water supply should be, I think, in accord- 
ance with the benefits received and not in accordance with the 
ability of the person who has to pay. I think there is a funda- 
mental difference, and that we should not consider this as we do 
ordinary taxation for municipal purposes. Perhaps, however, 
the idea is correct in its application, so far as it relates to the 
assessing of water works for the purposes of general taxation. 
Mr. HuGH McLean. It seems to me, Mr. President, that Mr. 
Tighe’s conclusion is the only proper solution of the problem of 
municipal ownership of public utilities, so far as the question of 
taxation is concerned. For instance, in the beginning, before Hol- 
yoke adopted a municipal water supply, private individuals owned 
the water works and the property was taxed and a revenue was 
turned into the city from that tax. When the city adopted 
municipal ownership that revenue was lost. The city has 
branched out and added to the works year after year, and in doing 
so has taken many dollars’ worth of property from owners who 
were formerly taxed for that property, and the money they paid 
in taxes went into the city treasury. The city now receives 
some twenty-two thousand or twenty-three thousand. dollars in 
taxes from her water department in consideration of the value of 
the property taken from individuals, upon which they formerly 
paid taxes, and the department is still able to sell water at a lower 
rate by one fifth than the previous owner of the water works did. 





* Associate Editor, Engineering News, New York City. 
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I think with the advancing idéas as to public ownership of all 
quasi-public utilities, such as water and light plants, the proper 
policy is to apply a tax as the city of Holyoke has to her water 
department. 

Mr. GeorGce A. Krnc. As I understood Mr. Tighe, the tax is 
assessed upon the cost of the works. It seems to me that that is 
not in accordance with the well-recognized principle that the 
assessment must be based upon the actual market value. 
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ADDITIONAL WATER SUPPLY FOR NEW YORK CITY. 
BY RUDOLPH HERING, CONSULTING ENGINEER, NEW YORK, N. Y. 
[Read September 14, 1904.] 


About five years ago it became apparent that the sources of 
water supply, then supplying Greater New York to the extent of 
about 370000 000 gallons daily, would soon be exhausted, and 
during a drought much inconvenience would ensue. As it would 
take five or six years to build works for an additional supply, the 
time for selecting new sources was therefore close at hand. 

A private company, known as the Ramapo Water Company, 
thereupon offered to enter into a contract to supply the city of 
New York with 200000000 gallons of water daily from the 
Catskill Mountains for a term of forty years, at a fixed rate of 
seventy-nine dollars per million gallons, — the approximate cost of 
the water then supplied by the city being less than half this sum. 

As there was much doubt regarding the wisdom of entering 
into such a contract, the city comptroller, Mr. B. S. Coler, in 1899 
caused an investigation to be made into the present water sources 
of the city, their sufficiency in the near future, the best means of 
increasing the supply and the advantages and disadvantages of 
the Catskill sources which were proposed and controlled by the 
Ramapo Company. The Merchants’ Association of New York, 
some four months later, and through a special committee on 
water supply, began a similar investigation. Its inquiry was 
directed toward the conditions relating to the present and future 
supplies for the city by committees on engineering, legislation, 
municipal finance, and public policy. 

These two efforts resulted in the issue of two valuable reports in 
the summer of 1900. The first of them concluded that the present 
supply of Manhattan and the Bronx, with prudent management, 
would be ample until 1905, and recommended immediate steps 
for taking an additional supply of 150000 000 gallons daily at 
once, and later 500 000 000 gallons daily, from the Ten-Mile and 
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Housatonic rivers in Connecticut, at a cost of about fifteen dollars 
per million gallons. The other report, in view of prospective legal 
difficulties in utilizing the waters of adjoining states, recommended 
that an additional supply be taken from the Hudson River at a cost 
of about twenty-nine dollars per million gallons. It found that the 
boroughs of Brooklyn, Queens, Richmond, and the Bronx needed 
an increase of water supply at once, and Manhattan in less than ten 
years. Other than the conclusion regarding what was believed to 
be the most available source, the two reports did not differ materi- 
ally as to amounts of water obtained from the several possible 
sources and the cost of bringing them to the city. Both reports 
were based, however, merely on a few months’ reconnoissance of 
the territory with the aid of existing maps, and founded on such 
limited legal and other investigations as time and funds permitted. 
They recommended that thorough surveys be made of the best 
sources that the reconnoissance had revealed, and had for their 
main purpose the clearing up of the chief questions concerning the 
water supply, so that all practicable sources for the future could 
be laid before the community, together with an estimate of their 
costs, and so that those projects could be pointed out which were 
most promising, as well as those which were impracticable. 
Plate I is a general map of the sources investigated. 

About a year after these reports had been made, surveys were 
begun by the city, but were limited to a storage basin in the lower 
part of the Esopus watershed. In November, 1902, however, 
Mayor Low appointed a commission of engineers* to make 
thorough surveys of the entire field for obtaining an additional 
water supply, and this commission made its report last December. 
It was greatly aided by the work that had been done during the 
three preceding years; otherwise it could not have completed 
its work in so short a time. 

The boroughs of Manhattan and the Bronx are supplied almost 
entirely from the Croton watershed, having a drainage area of 
about 360 square miles, a small amount being supplied from the 22 





* William H. Burr, Rudolph Hering, and John R. Freeman. The Department Engi- 
neers under this commission were E. G. Hopson, aqueducts; Walter H. Sears, Catskills; 
William B. Fuller, filttation; Geo. C. Whipple, chemical and bacterial work; W. E. 
Spear, Long Island ground water; Will J. Sando, pumping. 
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square miles of the Bronx and Byram watersheds. When the new 
Croton dam is completed, the total available storage capacity of 
the Croton watershed will be about 75 000 000 000 gallons. The 
present draft from this supply is at the rate of about 275 000 000 
gallons per day, and about 13000000 gallons daily are drawn 
from the Bronx and Byram supplies. Two aqueducts are now 
available for conveying water to the city. The old Croton 
aqueduct has a capacity of 80000000 gallons per day, and the 
new one 300 000 000 gallons per day. The former can, however, 
searcely be considered available at the present time except as a 
resort in case of emergency. 

The last three years have been phenomenally wet, and the 
dangerous shortage of the water supply of New York City has 
thereby been obscured. If the city should experience one year, 
or particularly two years in succession, of drought such as occurred 
six and seven years ago, the capacity of the Croton watershed 
would now be almost exhausted, unless the waste and the con- 
sumption were restricted. 

The borough of Brooklyn procures its supply from the surface 
waters and ground waters of Long Island to the extent of over 
100 000 000 gallons daily. Some of the surface waters are 
rapidly becoming so polluted that they will not be safely available 
much longer, while others could be made safe by filtration. About. 
one half of the supply is taken from shallow and deep wells 
penetrating the saturated sands underlying the surface of the 
southerly portion of Nassau County. The demands of Brooklyn 
have already practically exhausted the present supply, and 
additional works are being constructed for the purpose of in- 
creasing the supply of ground water. 

The needs of the borough of Queens are probably more imme- 
diately pressing than are those of any other part of the metropolis. 
Its present supply is derived from ground water secured from 
wells driven within its limits, the yield being both insufficient in 
quantity and some of it not satisfactory in quality. It is impera- 
tive that its supply should be increased at the earliest practicable 
date. 

The borough of Richmond is also in need of an improved supply, 
which it is not practicable to obtain within its own limits. Its 
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present supply is from driven wells, the yield of some of which is 
of poor quality, and in all of them insufficient in volume. 

As regards the quantity of water required for the whole metrop- 
olis and for which present provision should be made, the last com- 
mission fixed on 500 000 000 gallons per day as a proper amount, 
which is little more than doubling the present supply. It decided 
also that proper connections should be made between all of the 
several boroughs so that a temporary deficiency in one locality 
could be immediately relieved from another. 

As regards the quality of the water to be furnished, the com- 
mission took the advanced view that few, if any, publie supplies 
of surface water are of a sufficiently high degree of excellence to 
obviate the necessity of purification. It therefore recommended 
the artificial filtration of all of the surface waters which would be 
needed, and, so far as practicable, the use of all available ground 
water or spring water, which is naturally filtered water. The 
only locality where the latter supply is practicable is Long Island, 
where large quantities of ground water are available. 

At the outset the commission was instructed by the corporation 
counsel that for the purpose of avoiding interstate litigation and 
serious delays, the investigation should be confined to waters 
available within the state of New York. No further studies were 
therefore made of interstate streams such as Ten-Mile River, 
Housatonic or Walkill sources, which heretofore had been gen- 
erally recognized as the most economical sources of supply for 
New York City. 

The wide scope of the investigation to be undertaken made it 
necessary to appoint a large force of engineers, biologists, chemists, 
and others, and to divide the work practically into seven parts, as 
follows: 


1. Present waste of water. 
. Pumping stations. 
. Chemical and biological work. 
. Supplies beyond the Croton. 
. Aqueducts and reservoirs. 
. Filtration. 
. Long Island supply. 
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WASTE OF WATER. 


When the commission began its labors the Department of 
Water Supply, Gas and Electricity had already started upon a 
systematic investigation of the subject of water waste in typical 
districts by means of the pitometer, an instrument recently 
perfected and made convenient for practical use. The methods 
adopted received the hearty approval of the commission, and as 
such work was more conveniently conducted through the regular 
channels of the department, this subject was considered by the 
commission only in the results thus obtained. 

It was obviously impossible within the time and means available 
to explore the main and service pipes and house plumbing through- 
out the entire city. Typical districts were therefore selected in 
different parts of the city. These comprised the principal hotel 
district, with a large transient population; two residential dis- 
tricts with houses of an expensive class; two East Side tenement- 
house districts; two large downtown commercial districts having 
a large day population but a small night population; and a few 
others of intermediate grades. 

There were two distinct branches of inquiry, one along the 
street mains and the other along the house pipes, or plumbing. 
The first comprised a measurement of the quantity of water 
delivered daily into each district and observations of its rate of 
draft continuously, day and night, so that the mean rate of flow 
in working hours could be compared with that of the quietest hour 
of the night, and also on Sunday. The second inquiry comprised 
an inspection and search for leaky plumbing fixtures in each 
house of the district, including a measurement of the rate of each 
leak where possible, 

The measurements were supplemented by an examination of 
the rate of flow after midnight in the sewers of the district, in the 
course of which the spur from every building was inspected for 
signs of leakage, so far as practicable. The inspector reported 
that the night sewer flow in most sections was surprisingly small, 
indicating that the night consumption of water was largely due 
to the refilling of tanks on buildings. 

Unfortunately, peculiar conditions did not permit the district 
measurements to be made as elaborately in detail as has been 
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found practicable in other cities. It was not practicable to shut 
down the pipes as completely as necessary, as damage might be 
caused in various ways. There is also a universal absence of curb 
stop cocks on the service pipes of the buildings, so that they could 
not be shut off along the street after midnight. The extensive use 
of large house tanks interfered with the interpretations of the 
measurements. The absence of ball cocks on the feed pipes on 
many house tanks permitted them to overflow in amounts which it 
was difficult to estimate. 

Notwithstanding these limitations, a large amount of valuable 
information has been secured. 

The leakage from the mains was found to be much less than 
heretofore supposed. The main sources of waste are probably 
leaky plumbing fixtures, the overflow of tanks not provided with 
ball cocks, defective plumbing design, and abandoned service pipes. 

The reduction of this waste can be effectively aided by the use 
of meters, which tend to make each householder an inspector of 
leaks, thus bringing prompt remedy for all obvious waste from 
leaky fixtures. The commission strongly recommended that the 
use of meters be extended to other classes of buildings than those 
now metered, particularly to the large modern apartment houses. 

The investigation also demonstrated the necessity of considering 
the great transient population of the city in accounting for the 
per capita consumption. It was estimated that about 600 000 
people enter Manhattan daily, and that while the per capita use 
and waste of Manhattan is 129 gallons per day if based on the 
resident population, it becomes only 100 gallons per day, a far 
more reasonable amount, if based on the combined resident and 
non-resident population. 

In some districts the differences were still greater. In the 
resident and hotel district of Manhattan the daily per capita 
consumption was found to be 175 gallons, based upon the resident 
population, and 121 gallons when based upon the combined 
population. In the entire territory below Fulton Street, filled 
with office and commercial establishments, the per capita con- 
sumption was 860 gallons per day when based upon the resident 
population, and only 83 gallons per day when based upon the 
combined population. 
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By such discriminations a much more correct appreciation is 
obtained regarding the use and waste of water, and the latter has 
not been found to be so great as has been supposed in some quar- 
ters. Nevertheless, it is possible and practicable by the extension 
of the use of meters to save a large proportion of the water now 
wasted. 

PUMPING STATIONS. 

A useful part of the investigation made last year related to the 
examination of the existing pumping stations, resulting in recom- 
mendations which would materially improve the operation and 
save a large sum of money which is now annually spent for the 
pumping of water. 

Although the Croton, Bronx, and Byram supplies are by gravity, 
about 20 per cent. of this water is now pumped to supply buildings 
on high ground. All of the water used in Queens borough and 
Brooklyn must be pumped. Greater New York maintains 32 
pumping stations, with 86 pumps, lifting about 160000 000 
gallons daily, or over two fifths of the whole supply. There are 
about 400 men on the pumping station pay rolls, and about 75 000 
tons of coal are burned annually. 

The examination showed that while some of this pumping 
work was done well, much was not done efficiently. Detailed 
investigations were being made by the chief engineers of the 
boroughs, which, together with the commission’s investigation 
as to improvement in the machinery, indicated that in the oper- 
ating expenses annually about $50000 could be saved in the 
boroughs of Manhattan and Queens; and in Brooklyn, by using 
electric motors for the numerous low-lift well plants, to be operated 
from a central station, it was estimated that about $90 000 per 
annum could be saved. Other economies at Gravesend, New 
Utrecht, Milburn, and Richmond, by consolidating the Mt. Pros- 
pect station with the Ridgewood station, as proposed by the chief 

engineer of the borough, would result in a further saving of over 
$100 000 per year. 


CHEMICAL AND BIOLOGICAL WORK. 


This branch of the work was organized early, for the purpose 
of collecting samples of the winter and spring flood waters in all 
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the streams that might be available for the proposed additional 
supply. The work was conducted chiefly at the Mt. Prospect 
laboratory, Brooklyn, and at a field laboratory located at Pough- 
keepsie. This department made such chemical and biological 
analyses and such other investigations and inspections as were 
necessary to determine the sanitary quality and general fitness of 
all of the sources which the commission found available, and made 
a comparison of these various waters with the present water 
supply of the city. Its work included important investigations 
on the phenomena of capillarity, percolation, and soil moisture, 
chiefly with reference to studies of the ground water of Long 
Island. 

The territory covered by these investigations comprised the 
western two thirds of Long Island, and extended along the 
Hudson River to the head waters of its upper tributaries. Occa- 
sional samples were also taken from the Housatonic, Ten-Mile, 
Walkill, and other streams for comparison. The entire territory 
covered was more than 15 000 square miles. Between January 1 
and October 31 more than 9 000 samples of water were examined 
at Poughkeepsie, and 5 700 at the Mt. Prospect laboratory. 

Among the more interesting results found by this department 
was the fact that a comparison of the rainfall and stream 
flow observations showed that typhoid fever is most frequent in 
dry years, when the reservoirs are most heavily drawn upon, and 
that with an increased storage capacity on the watersheds there 
has been a tendency for typhoid death-rates to diminish. 

The analyses have shown that the ground water supplies: of 
Long Island are substantially free from pollution dangerous to 
health, or, in other words, the natural filtration which these 
waters receive in their passage through the ground purifies them 
so that they are safe, notwithstanding that considerable sources 
of pollution lie in their path. Bacteriological and microscopical 
examinations were made of all the waters, and have given much 
information to aid judgment in selecting and treating the same 
for domestic supplies. 

Physical examinations were made, relating to temperature, 
turbidity, color, and odor. 

Chemical analyses assisted in this work by indicating previous 
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pollution by an excess of chlorine, or by the amount and character 
of nitrogenous matter present, and also in determining the hard- 
ness of the water and its effect when used in steam boilers. 
Among the qualities which were recorded as essential for the 
new water supply, the following were deemed most important: 


1. Freedom from pollution or from organisms capable of 
producing disease or discomfort. 

2. Freedom from odor, or from noticeable turbidity or color. 

3. Softness. 

4. Freedom from iron in solution. 

5. Freedom from substances liable to corrode metal work, 
either in boilers or in service pipes. 

6. A cool and equable temperature, if practicable. 


Careful investigations were made of the waters regarding these 
qualities, and the final recommendations kept them in view so far 
as practicable. 

Thirty-four stations were established along streams for making 
sanitary observations, to secure representative samples, and 
inspection tours were made over the drainage areas to determine 
the sources of pollution, the character of vegetation, the extent 
of cultivation of the land, the appearance of the banks of the 
streams, and the general topographical and geological features. 
The completeness of these investigations varied with the prob- 
ability of the water being used. A sanitary survey was made of 
the drainage areas of the Fishkill Creek, Wappinger, Roeliff 
Jansen Kill, the Esopus, Catskill, Schoharie, and Rondout creeks, 
to secure reliable data concerning the number of transient popu- 
lation along these streams, the number and size of summer hotels, 
the character of the villages, and their method of sewage disposal. 
Inspectors counted the houses and located them on maps, and 
estimated the number of summer boarders. Sources of pollution 
were, of course; noted and located. 

The question of filtering the Hudson River water near Pough- 
keepsie required a careful study of the tributaries above that 
point. The Adirondack streams were free from pollution, con- 
spicuously free from turbidity, even during spring freshets, and 
were very soft. But the water is about twice.as dark as the 
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Croton water, due to the presence on the watershed of many 
swamps. The Battenkill, the Hoosac and Mohawk rivers were 
found to be polluted, and their waters hard and at times turbid. 
The Walkill was found to be decidedly hard and discolored by the 
extensive swamps and peat deposits of the so-called ‘“‘ Drowned 
Lands.” The Esopus and Rondout creeks were found most 
attractive in quality by reason of their extreme softness. The 
drainage areas of all these mountain streams are sparsely popu- 
lated, and although they contain many summer hotels and cottages 
these can be made unobjectionable from a sanitary standpoint by 
a comparatively small expenditure for sewage disposal plants in 
these villages and summer colonies. 

The drainage areas east of the Hudson are also sparsely popu- 
lated, but their water is about two and a half times as hard as that 
of the Croton, while the Esopus, Rondout, and Schoharie creeks 
have water twice as soft as the Croton. 

The Hudson River water was made the subject of very full 
studies. The averages of many analyses show that the quality 
of this water near the proposed intake would be about the same as 
that taken between Albany and Troy, and that it can be made at 
least equally satisfactory by filtration. It was found that the 
additional pollution which the river receives at Albany is more 
than offset by the dilution from the volumes of water entering from 
the tributaries below. The commission expressed the opinion 
that with proper precautions the water taken from the Hudson 


_ River near Hyde Park can, by means of filtration, be rendered 


entirely palatable and safe for drinking, domestic, and industrial 
purposes. 

With the view to locating the proposed pumping station on the 
Hudson River at a distance above the point to which the tide 
might carry salt water, under extreme conditions of drought and 
wind, an extended series of observations was made. Automatic 
tide gages were located at Yonkers, Oscawanna, West Point, 
Poughkeepsie, and Rhinebeck. From a review of all the records 
and examinations it appeared that a location near Hyde Park 
could be made safe. But during the season of extremely low 
rainfall, like that of 1883-or 1891, and in order to prevent at such 
times the salt water from rising up above Poughkeepsie, storage 
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reservoirs in the Adirondacks would be required to augment the 
low summer flow, and thus keep down the salt water. Such 
reservoirs incidentally would increase the summer flow of the 
upper streams and increase their natural water power. 


SUPPLIES BEYOND THE CROTON. 


As already stated, the waters from the Esopus and Rondout 
creeks in the Catskill Mountains were the best in quality of all 
the small streams investigated. They are unusually soft, and 
contain as little pollution as is usual in such streams. Whatever 
turbidity occasionally appears in them after heavy storms was 
found to arise from clay banks, which can readily be eliminated 
by protecting them against erosion. 

On the Esopus Creek, at the point called Olive Bridge, about 
13 miles west of Kingston, there is an excellent dam site for a 
larger reservoir than ever yet has been constructed for storage 
purposes in connection with municipal water supply. This 
reservoir as planned has an area of nearly 6 000 acres, or about 
94 square miles, and the elevation of its high water surface is 560 
feet above tide water. Its capacity is 65 000 000 000 gallons, or 
nearly as great as that of all the Croton reservoirs combined. 

This watershed is characterized by extensive, steep mountain 
slopes, with wooded areas of such character that it gives a large 
yield of good water. It was found that it could be counted upon 
as yielding 250 000 000 gallons per day. On the east side of the 
Hudson River the three drainage areas investigated, namely, 
Fishkill, Wappinger, and Roeliff Jansen Kill, were capable of 
yielding about the same quantity of water, giving a total supply 
of about 500000000 gallons per day. Instead of using the 
Jansen Kill, the water of which is somewhat hard, it would be. 
preferable to substitute the soft waters of Rondout Creek. 

The commission suggested that the Esopus Creek waters 
should be brought down directly to Stormville as soon as prac- | 
ticable after the completion of the main aqueduct between Storm- 
ville and New York City. It was recognized that the waters of 
the Fishkill would be the least expensive to be secured by the 
city, but as they are somewhat harder than those of the Croton 
supply, the commission recommended that the large reservoir 
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for the Esopus water should at once be constructed, so that this 
soft water, by mingling with the waters of the Fishkill and Wap- 
pinger creeks, would leave a desirable softness to the mixture. 


AQUEDUCTS AND RESERVOIRS. 


Careful studies were made to show the best routes along which 
aqueducts could bring the waters from north of the Croton basin 
to the city. After careful consideration it was determined to 
build a single aqueduct of a capacity of 500 000 000 gallons per 
day rather than to build ‘wo smaller ones. The aqueduct was 
given the usual shape, + th the greatest width near the bottom. 
The interior vertical diameter was made 18 feet 6 inches, and the 
maximum width 19 feet, at about one quarter the height from the 
bottom. 

In studying the various lines and purposes of supply it was 
also determined that the next aqueduct to be built should be at a 
high elevation, discharging into a reservior near the northern city 
line which was called the Hill View reservoir, at an elevation of 
about three hundred feet above the Hudson River. This aqueduct 
would supply all the high level districts to which water now must 
be raised by pumps. 

It would require a tunnel nearly nine miles in length, which it 
would take four or five years to build. This tunnel would be 
necessary for all sources beyond that of the Croton. 


FILTRATION. © 


The advance of knowledge in the filtration of public water 
supplies, the experience now available regarding the efficient and 
economical methods of such filtration, and the late demonstrations 
of the sanitary value of properly filtered water in reducing sickness 
and death-rates, particularly in cases of typhoid and diarrheal 
diseases, convinced the commission that all waters to be secured 


-hereafter should be either naturally filtered, such as spring or 


ground waters, or artificially filtered according to the most 
efficient process. 

Several methods of filtration were carefully examined with 
reference to the local conditions existing at New York, and the 
commission recommended for the large additional supply the 
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slow system of sand filtration which is practiced quite generally 
in Europe and also to some extent already in this country. A 
careful search was made for the best locations for such filter 
plants, and designs were made for such filters at Stormville, on 
the Fishkill watershed, for filtering the additional supply, and 
examinations were also made for sites not far from Tarrytown to 
filter the present Croton water. 


LONG ISLAND SUPPLY. 


A number of examinations were also made regarding the 
ground-water supplies of Long Island, and this water was found to 
be very satisfactory, with proper and usual precautions. 

The commission recommended that the supplies for Brooklyn 
and Queens should be increased by a further development of the 
ground-water supply. Careful and extensive surveys were made 
over Long Island for this purpose. 

The sources of all ground waters, as well as of surface waters, 
is the rainfall. In order to ascertain the quantity available it is 
necessary first to determine the quantity of rainfall and its dis- 
tribution. After the water has fallen to the ground, one pari 
flows off immediately upon the surface into natural depressions 
of the land, and thence into streams and rivers. Another part is 
retained for some time by the vegetation; another part is evapo- 
rated from plants, water and land surfaces, and still another part 
percolates into the soil if this is permeable. Of the latter, some 
is absorbed by the roots, some is evaporated on the surface, 
some is held in the ground by capillarity, and some. descends into 
the ground until it reaches a plane of saturation. Below this 
plane is accumulated within the interstices of rocks and soils a 
large quantity of ground water which percolates through the 
pores to the lowest levels, where it can escape as spring water 
into streams, lakes or the ocean. Each of these parts was con- 
sidered so far as practicable with reference to the conditions on 
Long Island. 

A large number of existing wells were examined, and many 
new wells were driven in order to ascertain the level of the ground 
water, its depth, its oscillations, and its flow. Studies were made 
on evaporation and percolation. The levels of the water surfaces 
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were observed at frequent intervals in over 1 000 existing wells, 
and in over 300 new wells which were driven by the department. 
Over 2 000 sets of samples of soil, found in these wells, were ex- 
amined and classified. Altogether over 37000 ground-water 
observations were taken upon an area which extended over 1 000 
square miles. 

The commission concluded that an ample supply of about 
150 000 000 gallons of ground water could be obtained daily from 


- Long Island, enough to justify a material extension of the present 


system, and that this quantity should be brought to the city 
through conduits properly located and provided with pumping 
stations along their course, so as to allow the ground water to 
flow into them by gravity through appropriate wells placed at 
one side of them as frequently as the water yield of the soil in the 
particular locality would permit, and that their depth should be 
sufficient to penetrate the saturated gravels of Long Island at 
least 30 feet below the surface. After exhausting the available 


. island supplies a further increase should be obtained from Man- 


hattan. 

The borough of Richmond should at first be supplied with 
water from New Jersey by a private company, with which a 
favorable contract was being considered, and later it should 
receive its water from or by way of Long Island. 

The commission further recommended that Manhattan and the 
Bronx should be, as heretofore, furnished with Croton water, but 
after it had first been filtered. The additional supply for these 
two boroughs should be brought through the new, high level 
aqueduct, which would extend to the new watersheds beyond the 
Croton. The main and best supplies which this aqueduct could 
bring to the city are the Esopus and Rondout creeks in the 
Catskill and Shawungunk mountains. 

To obtain the additional supply at once from the Hudson River 
above Poughkeepsie was found to be somewhat less expensive, 
including the expense of filtering and pumping to the present 
reservoir, than to secure any water from the Esopus and Rondout 
creeks. But the commission believed that the latter sources, 
from the excellent character of the water and the delivery by 
gravity at a high elevation, had advantages which made them 
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preferable at the present time. The longer the time before they 
could be secured and developed, the more difficult it would become 
to procure the necessary reservoir sites and water rights. It was 
therefore deemed best to secure them at first, as the Hudson 
water would always remain available for a later increase. There 
are no water rights which attach to it and no expensive storage 
reservoirs would be necessary. The economy and excellence of 
the filtered Hudson supply will, moreover, hold in check all 
excessive demands against the city by private parties for water 
along the high level streams. It will become the most available 
source after the growth of the city has reached the limit of the 
neighboring gravity supplies, and can be relied upon to furnish 
perhaps 1 200 000 000 gallons per day during the driest years. 

To obtain water from so great a distance as the Adirondack 
Mountains or Lake Erie would be very expensive, on account of 
the long aqueducts, and this expense is wholly unnecessary and 
unwarranted, both as regards quality and quantity of the water 
that would be secured. Modern filtration works, even when 
applied to a moderately polluted river water, can produce a 
quality equal to the average ground or spring water, and the 
quantity available above Poughkeepsie would be greater than 
that available in the Adirondacks. 

The city of Greater New York can be congratulated upon the 
fact that it has at its command from several sources so abundant 
a supply of good water which can be brought to it at a reasonable 
cost. 
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A WOOD-STAVE CONDUIT FOR THE WATER SUPPLY 
OF ATLANTIC CITY. 


BY KENNETH ALLEN, ENGINEER AND SUPERINTENDENT OF WATER 
WORKS, ATLANTIC CITY, N. J. 


[Read September 15, 1904.] 


Among other types of construction that their conservative 
brother of the East might hesitate to adopt without previous 
experience, western engineers have demonstrated the adaptability 
of wood-stave construction for water pipes carrying all but very 
high pressures. Sufficient experience has been had to establish 
their durability, ease of construction, and comparative cheapness, 
so that more or less work of this kind is now being undertaken in 
the East, notably about 106 000 lineal feet of 30-inch pipe for the 
water supply of Lynchburg, Va. 

Since 1892 the main water supply for Atlantic City has been 
brought from the storage reservoir to a small reservoir or basin 
near the Absecon Pumping Station —a distance of about two 
miles — by an open ditch or canal. When in good condition 
this canal would deliver about eight million gallons per day, but, 
owing to erosion and deposits and the rapid growth of aquatic 
vegetation, its capacity at times in summer was probably not over 
five or six million gallons per day. Streams were crossed by 
wooden flumes and their banks were protected by wooden abut- 
ments and wings. These structures were, of course, in continual 
process of decay, and their failure was liable to cause interruption 
to the water supply of the city. This, in fact, actually happened 
during the height of the season, in August of 1903, when the city 
was crowded with pleasure seekers, and resulted in draining the 
reservoir and cutting down the pressure in the city to twenty 
pounds per square inch. Fortunately, several new artesian wells 
were available or the condition would have been yet more serious. 

Again, there was constant danger from the burrowing of musk- 
rats, and no little vigilance was required to prevent destruction 
of the banks from their borings. 
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Finally, in spite of precautions to maintain the banks, there 
was always the possibility of a long-continued northeast storm 
combined with flood tides backing up the water in the adjacent 
marshes until the salt water would flow over the banks of the 
canal. This also occurred in the spring and fall of 1903, but by 
confining the salt water in the canal and drawing it off at low tide 
it was fortunately possible to prevent its entrance to the city 
mains. 

It will be admitted that this was a somewhat hazardous con- 
dition to be maintained. The department was, however, fortu- 
nate enough to secure bonds for replacing the canal with a closed 
conduit, and after comparative estimates it was decided to con- 
struct this of wood staves. The following are some of the principal 
data employed in the design: 


DATA 
Normal elevation of water surface in reservoir above mean tide, +5.20 
Ordinary elevation of water surface in basin,from . . . . +250 to +3.50 
PRIME LOOMING 6 fs eee ee Ser Ss ae ee 42 in. 
Total length of tangents .... . SS Ne elo cep ee hie ee . 8 610.2 ft. 
Length of conduit.in one S’curve ... . ....2 2 ses 238.3 ft. 
Length of conduit in nine 24° curves .. ....... mee 958.9 ft. 
PRIA RINE MIE OIIN 52. op50 55 5 Se be Seo 0 en ee ee 9 807.4 ft. 
OS ee a Sea Weare amr nS beers ; 0.016% 
Minimum capacity, behionnted oe Ve ASS? 2S oS eiliomia gals: per dav 
Maximum capacity, estimated . ... . . . . . 12 millions gals. per day 


It was decided to locate the conduit as far as possible in the bed 
of the old canal, partly to facilitate the work, partly because this 
was in the center of the right-of-way, and also in order to permit 
the water supply to be utilized in case of accident to the artesian 
well supply or of any unusual demand on account of fire or other- 
wise. Such a contingency did, in fact, arise more than once during 
the construction of the work. For the same reason it was con- 
cluded to construct the pipe in the trench instead of lowering it 
from a higher level. 

Fig. 1 is a profile on the line of the conduit. 

It was assumed that material excavated would all be used in 
backfilling, the volume of this being calculated from cross-sections 
taken not over one hundred feet apart; and the specifications 
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called for a lump sum bid for the earthwork required for the con- 
duit based on the volume of backfill (estimated at 7 850 cubic 
yards), a price per cubic yard for excavation for foundations of 
gate chamber and culverts, and thirty cents per cubic yard for 
any extra excavation that might be required. 
The method of construction of the conduit is shown in Fig. 3. 
The spacing of bands twelve inches apart was determined by the 


formula d = PRES in which 

S = safe working strength of 4-inch bandin pounds .... . = 3 000 
P = maximum static pressure in conduit in pounds per sq. in. . =4 
d = spacing in inches. 

Ati =ineede reduia Of yame'ininches .) ss kc. es he Ses = 21 
e = swelling force of wood per squareinchinpounds ..... = 100 
¢ == thickness of ptaves.in inches... . 2. 6 ee ee = 1 625 


On other than straight cylindrical pipe the spacing was reduced 
to nine inches. 





Fig. 3. Section or Conpuit, SHowinG MerHop or CONSTRUCTION. 


The following extracts from the specifications, together with 
the details reproduced in Figs. 2 and 6, will indicate the general 
character of the work: 


“Staves. The quality of the lumber used for staves is con- 
sidered of prime importance and will be subject to rigid inspec- 
tion. Staves of material or shape not conforming in every respect 
with the intent of these specifications will be rejected and shall be 
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at once replaced by the contractor with staves conforming there- 
with. 

“The staves shall be either of California redwood, Long Leaf 
yellow pine, southern cypress or of Oregon, Washington, or 
Douglass fir, and bidders are asked to specify on which of these 
their proposal is based. The staves shall be made from perfectly 
clear, first quality lumber, as well seasoned as the market affords, 
perfectly sound and free from sap, spongy grain, knots, shakes, 
dry rot, pitch seams, cracks or other defects that may impair its 
strength or durability. The stave lumber shall be placed on sticks 
immediately after being sawed, so that the air may freely circu- 
late between and around it, and shall remain on said sticks until 
manufactured into staves. Before the manufacture of staves is 
commenced, templates must be submitted to the engineer for 


his approval.” 


The lumber used was Washington fir, from the Wallace Lumber 
Company of Startup, Wash., and was of exceptionally fine quality 
so that there was practically no loss from culling. In a large 
sample lot of staves the extreme lengths noted were 9 and 33 feet, 
6} per cent. being under 12 feet and 25 per cent. under 16 feet. 
The minimum length allowed was 10 feet. They were cut from 
2-inch by 6-inch lumber and measured 1, inch in thickness and 
5% inches on the inner surface. 

The ends were square and contained a kerf to receive a 13-inch 


by 53-inch tongue of No. 12 gage iron. 


“Bands. The bands shall be of homogeneous ‘ mild’ steel 
having a tensile strength of from 55000 to 65000 pounds per 
square inch of section; an elastic limit of at least sixty (60) per 
cent. of the tensile strength; an elongation in eight (8) inches of 
not less than twenty-five (25) per cent.; a reduction of area at 
point of rupture of at least forty-five (45) per cent., and shall be 
capable when cold of being bent back flat upon itself without 
showing signs of fracture. 

“The threads at end of bands may be pressed or the rods upset 
and threads cut, but the ends shall be stronger than the body of 
the band, and this shall be proven from records of tests to be made 
by a reputable firm of inspectors, certified copies of which shall 
be furnished the engineer. 

“Especial care shall be taken to avoid injury to threads in 
shipping and handling the bands. 

“All bands shall be provided with the necessary nuts and 
washers; the nuts shall be of such length, from face to face, and 
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shall fit so close to threads as to secure a resistance to stripping at 
least equal to the tensile strength of the body of the band.” 


The bands were manufactured by the Cambria Steel Company 
with pressed threads and, with the malleable iron saddles (from 
the Fort Pitt Malleable and Gray Iron Works of Pittsburgh), were 
inspected by W. R. Conard, member New England Water Works 
Association. 

Details of the bands are shown in Fig. 4, and the saddles in 
Fig. 5. 


“Preparation of Bands, The bands, nuts, washers, and saddles 
shall be thoroughly cleaned of all scale, rust, oil, dirt, ete., and the 
bands bent around a bending table to fit the exterior circumference 
of the pipe. 

‘“‘After being cleaned they shall be coated in the field by being 
dipped in hot mineral rubber or other material equally good, to 
be approved by the engineer, after having been heated to 400° F. 
This coating must adhere firmly to the metal and must not flow at 
a temperature of 150° F., nor be brittle at 32° F. It must cover 
the metal perfectly to a thickness of at least one fiftieth (1-50) 
of aninch. The bands shall then be set aside to allow the coating 
to properly harden before subsequent handling.”’ 


The bands were first bent to the proper radius by winding them 
about a short cylinder or bending table 38 inches in diameter, or 
about seven inches less than the diameter of the band required. 
After bending they were tied by wire in bunches of five for coating. 

The question of coating of the bands was deemed all-important, 
as being the chief element determining the life of the conduit. It 
was believed that considerable abrasion would be inevitable in 
transportation and that if coated after delivery the danger from 
rust would be very small. It was found impracticable in the cold 
winter weather to maintain a given temperature in the kettle. 
The condition of the coating depended quite as much on the 
temperature of the band when immersed. After a few trials the 
time for heating the bands to secure the best result was deter- 
mined and adhered to until a change in the temperature of bands, 
coating, or outer air required a change: it varied from 24 to 5 
minutes and averaged about 3 minutes. After dipping, the 
bands were hung up, when the coating stiffened, and they were 
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then piled up for delivery on the work. From seven hundred to 
eight hundred bands bent and coated was an ordinary day’s work 
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Fig. 5. SADDLE. 


for a foreman and seven men. For this about twenty gallons of 
the mineral rubber were required. 


“Construction of Conduit. In building the conduit the staves 
shall be made to break joints and the ends of two adjoining staves 
shall in no case be nearer than eighteen (18) inches. Proper 
wooden mallets shall be used in rounding out the pipe, and if 
required wooden driving bars for making the end joints tight. 
Bands shall be placed at right angles to the center line of the pipe. 

“« Since the life of this pipe depends upon the integrity of the 
coating on the bands, saddles, etc., the contractor and his men 
shall use every care and precaution to save and keep the coating 
perfect. The coated bands, saddles, etc., shall be handled so as 
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to prevent, as far as possible, any damage to the protective coat- 
ing, and should the inspector find any on which the coating is 
imperfect or has been damaged, they shall be rejected and at 
once removed from the work, and not again brought on the work, 
unless they have been recoated. 

“ The coated band shall be cinched and (but only if necessary) 
hammered very carefully with wooden mallets. The band, nut, 
washer, and saddle shall then receive a heavy coat of Mineral 
Rubber Field Paint or hot mineral rubber. This work shall be 
done by careful and intelligent workmen, and will be rigidly 
inspected. 

“On each side of the gate valves the conduit shall be conical 
in shape for a length of eleven feet, the required taper being 
secured by the proper uniform reduction in the width of the 
staves as shown on the plans, or by the insertion of suitable 
wedge-shaped pieces. 

“ After being thoroughly cleaned of all earth, sand, dirt and 
rust by wire brushes, the castings shall be coated with mineral 
rubber as already prescribed for the saddles. No acid shall be 
used in cleaning castings. In case the coating cannot be applied 
immediately after cleaning, the surface must be preserved by a 
thorough application of linseed oil. 

‘“* Great care must be taken by the contractor not to overstrain 
the bands during construction, and when filling the pipe with 
water for the purpose of testing the same. No wrench over six- 
teen inches in length shall be used in cinching.” 


Trenching was begun on February 4, and the conduit proper 
was completed on April 16, 1904. (See Plate I, Fig. 1.) 

The material excavated was largely sand; but clay, quicksand, 
gravel, mud and roots were also encountered in varying quan- 
tities. A section of the canal was dammed off and pumped out 
by one or two portable three-inch gasolene pumps while the trench 
was excavated and the conduit laid. 

The pipe gang consisted of from 9 to 12 men. Usually there 
were, 1 foreman, 2 men handling material, 2 men driving staves, 
2 men tightening bands, 1 man rounding out by hammering 
inside, 2 men back-cinching, 1 boy painting bands, 2 men tamping. 
At times two pipe-laying gangs were employed. 

There were also, 2 day men on gasolene pumps, 2 night men on 
gasolene pumps, 2 men on diaphragm pumps, 35 men backifilling. 

The sections were finally united by cutting staves to the re- 
quired length and springing them into place. 
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Two 24-inch Rensselaer gate valves were placed in the line, 
one at each end. (Plate I, Fig. 2.) For eleven feet each side of 
the valves the conduit was made conical in shape by planing the 
staves to the proper taper, as shown in Fig. 2. 

Curves were turned by prying over the end of each section as 
laid to the proper position before back-cinching, holding it in 
position by struts and backfilling until finally secured by back- 
cinching. (Plate II, Fig. 1.) 

There were several double 30-inch vitrified pipe culverts and 
two open culverts on the line. . The latter were 22 feet between 
faces of abutments, but a pier supported the conduit in the center 
of the span. (See Plate II, Fig. 2.) After the concrete masonry 
had set, wood collars were placed 12 inches from each abutment 
and 8 inches from each face of the pier on which an outer sheath- 
ing of staves was constructed similar to the enclosed conduit. 
The annular space next the masonry between the conduit and the 
sheathing was then filled with grout forming a solid ring to prevent 
leakage at the ends of sheathing staves, and a }-inch hole was 
bored in the conduit. The sheathing protects the conduit from 
floating substances and the water jacket insures its saturation, 
by which decay is delayed. 

The two ends of the conduit are depressed, as shown in the 
profile, Fig. 1, and there are 11 air vents of 2-inch galvanized pipe 
with perforated caps, set vertically in the crown of the conduit, the 
former to prevent the entrance of air and the latter to insure its 
escape while the conduit is being filled. There are also 20 man- 
holes (Fig. 4), and six 6-inch blow-offs (Fig. 6), for use in inspec- 
tions and repairs. 

The conduit was first tested for leakage by closing the valves 
at each end of the line, laying a 2-inch pipe connecting the force 
main with one of the air relief pipes, and inserting a 1-inch 
meter. A piece of 2-inch pipe was screwed on to the air relief, 
of such length that when the pressure reached ten pounds it 
would overflow without straining the structure. Several leaks 
were developed by raising the pressure to seven pounds, and the 
amount passing proved too great for the meter to register. The 
2-inch line was then converted to a steam line and a feed pump 
used both for charging the conduit and measuring the leakage 
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(by displacement). A few more leaks, which were insignificant 
in size, were discovered and calked, reducing the leakage to about 
78 gallons per minute, or just one gallon per day per square foot 
of exterior surface of the conduit. 

The contract price for the pipe laid, without earthwork, man- 
holes, blow-offs, ete., was $2.25 per lineal foot, and the total cost 
of the work, including inspection, was $30 412.90. 





” 


6 ete Valve 





Fic. 6. Biow-OFr. 


The work was done by the C. P. Allen General Contracting 
Company of Denver, who agreed to maintain it for two years and 
deliver the same in good condition at the end of that period. 
Mr. Henry Goldmark, member American Society of Civil Engi- 
neers, of Montreal, acted as consulting engineer in the preparation 
of plans, and Mr. C. J. Myers, Junior American Society of Civil 
Engineers, was the assistant engineer of the department in direct 
charge of the work. 
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So long as suitable lumber can be had at a reasonable price it 
is believed that wood-stave pipe will be found more and more in 
favor with engineers under certain conditions, viz.: 


Where, from the nature or location of the ground, transporta- 


tion is difficult. 
Where, on account of the surrounding soil, corrosion would be 


particularly active. 

In the many cases where wood-stave pipe can be laid at less 
cost than that of iron, steel or masonry. 

Where the greater weight of other material on the underlying 
soil would be objectionable, as in crossing marshes and swamps. 


Aside from the design and proper proportioning of parts to 
resist the water pressure, the successful application of wood-stave 
construction depends mainly on two things — the lumber and 
the coating of the bands. 

Redwood has found favor in the past, but it is understood that 
the supply is becoming reduced so that it is gradually being forced 
from competition. Washington or Oregon fir can be had for 
many years to come in all merchantable sizes and of the finest 
quality. In spite of the freight charges, which were here some- 
thing over $300 per car load, this seems at present the most 
available lumber for the purpose, as it can be had on short notice 
and as there is little loss from culling. Southern cypress would 
be suitable, but the supply is limited, and the same is probably 
true of cedar. 

Aside from California redwood, southern pine is perhaps the 
one competitor of western fir in our markets. This can be 
secured in large quantities of sufficiently good quality, by moderate 
culling, for satisfactory results, and would probably be the most 
economical in the southern states. 

Although the specifications for lumber are in other respects 
quite rigid, it will be noted that no stress was laid on seasoning, 
and it is believed that the importance of this is generally exag- 
gerated. Mr. Allen states that he has used perfectly green lumber 
in one instance; and, while this is not a practice to be commended 
in general, the work proved satisfactory. On this point Mr. 
Goldmark wrote: “‘ I do not think it necessary or feasible to 
require a very long seasoning, and I think greater softness of the 
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unseasoned wood would be an advantage in obtaining tight 
joints.” 

The objection to the use of very short staves is in the increased 
number of joints. This, it is claimed by Mr. C. P. Allen, who is 
believed to be the pioneer in this type of construction, does not 
materially affect the leakage or durability of the pipe, but does 
increase the cost of construction, as it takes nearly the same 
labor to put together a 12-foot section as one 24 feet in length. 
The minimum length of stave allowed may, therefore, with advan- 
tage be not over 9 or 10 feet, as this permits the utilization of a 
large percentage of lumber that would have to be rejected under 
a 12- or 14-foot limit. 

With regard to the coating, a short section of pipe was buried 
in salt marsh mud after coating the bands, saddles, and nuts with 
mineral rubber. On being examined after fourteen months, the 
coating was found fresh and elastic and the metal untarnished. 
This led to our adoption of a similar coating for the bands. But 
our experience with Durable Metal Coating as a field paint caused 
its adoption for giving the iron work a final coating before back- 
filling. Where rapidity in drying before backfilling was essential, 
P & B Paint was used to some extent, and the results appeared 
satisfactory; but in general the Durable Metal Coating dried 
sufficiently before the backfilling was done. 





SOME ADDITIONAL NOTES ON THE WOOD-STAVE CONDUIT AT 
ATLANTIC CITY, N. J. 


BY C. J. MYERS, ASSISTANT ENGINEER, WATER DEPARTMENT, ATLANTIC CITY, N. J. 


It may be of interest to some to know more of the conditions 
that governed the design of this conduit and the reasons why 
certain details were chosen. 

When the canal which this conduit replaces was in use the 
average difference in level of the water at the two ends was about 
1.5 feet. It was decided that the new conduit ought to carry with 
the same loss of head about 8 000 000 gallons per day, this being 
the estimated minimum amount that the stream would supply. 
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Taking c in Chezy’s formula to be 110, this gave a 42-inch conduit 
as the nearest commercial size. 

This value of ¢ (110) has not, as yet, been checked by experi- 
ments on the pipe itself, but as the conditions are unusually favor- 
able for experiments they will probably soon be made. 

In selecting the grade line of the pipe itself it was necessary 
to make sure that the pipe would be under sufficient head to keep 
it saturated, and it was also advisable to keep it as high as possible 
to avoid expensive excavation. Since the pipe was laid in the 
bed of the old canal, a slight increase in the cutting made a marked 
difference in the amount of excavation. For these reasons it was 
decided to make the elevation of the top of the pipe inside as 
follows: 


Sta. Elev. 
0-+00 +3.00 
0+60 +3.50 

96+70 +1.95 
98-++-00 +0.00 


These elevations are above mean tide level as determined by 
the United States Geological Survey. 

The grade line determined by these elevations gives, when 
drawing at an eight-million gallon rate, a head of about two feet 
of water on all parts of the pipe line. This, it is thought, will be 
sufficient to keep the staves well saturated and therefore free from 
decay. This grade line also ran nearly parallel to the profile of 
the bottom of the canal, thus making the excavation a minimum. 

In the last 130 feet of the conduit, where it enters the reservoir, 
the grade line drops 2 feet. This was done in order that the pipe 
might be used, at some future time, as a siphon. 

The flow through the conduit is regulated automatically by the 
elevation of the water in the lower reservoir. As the quantity of 
water pumped increases, the level of the water in the lower basin 
falls until the difference in head between the two ends of the 
pipe is just sufficient to cause the quantity being used to flow 
through. 

By putting a check valve, which will permit the escape of air 
from the pipe but will not allow it to enter, on each air pipe on the 
lower 5 000 feet of the pipe line, it will be possible to use the pipe 
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as a siphon. The lower reservoir can then be drawn down to 
elevation 0 and the conduit will still flow full; whereas at present, 
in order to keep the conduit full of water, the elevation of water 
in the lower basin must not be lower than +2.0. 

The amount of air accumulating in the pipe while it is being 
used as a siphon will be small, as the lower 5 000 feet of the line, 
on which alone this siphon action will occur, is nearly all below 
the ground water level. Of course the rate of flow obtained when 
using this siphon action will be much above the average and will 
last only a few hours at most. As soon as the water rises in the 
lower basin above elevation +2.0, all the air that may have 
leaked in or accumulated in the pipe while it was used as a siphon 
will be forced out, and the pipe will thus always automatically 
keep itself clear of air and ready to be used as a siphon. 

This additional two feet of head should give an increase of 
over 25 per cent. in capacity, the pipe flowing full in each case. 

All changes in direction in the old canal were made with very 
short bends, and as we wished to stay in the old channel as much as 
possible, in order to avoid excavation, we wished to use the 
shortest radius curves that it would be practical to build. After 
examining all the available literature on the subject, a 24-degree 
curve was decided on. These curves were built without particular 
trouble, though they seemed to be as sharp as it would be advis- 
able to try to build. 

In laying the pipe it was, of course, impossible and unnecessary 
to keep exactly to the calculated grade of .016 per cent. Care was 
taken, however, to make sure that the pipe was not above grade, 
and that it had no sharp dips or summits that might trap air. 

After half the air pipes had been placed and the conduit used 
for some time, it was decided to place air pipes halfway between 
those already set. This was done, and in boring the holes to set 
them no air was found, which seemed to show that the velocity 
of the water was sufficient to carry the air along until it reached 
an air pipe. 

Although the conduit is 42 inches in diameter, 24-inch gate 
valves were used because they were cheaper and because one man 
can manipulate them easily. The loss of head in the two conical 
sections and gate valve, when flowing at the rate of 5 500 000 
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gallons per day, is about .11 foot. Only one measurement has 
been taken, so that the loss at other velocities is not known. 

The staves came in box cars and were first sorted in piles 
according to their length in feet, ignoring the inches, and then dis- 
tributed along the line in piles of twenty-five each. 

In making up a section, the foreman usually tried to keep all 
the joints within a space of from 4 to 6 feet, to facilitate driving - 
the staves. Where these joints come is, of course, the weakest 
point in the pipe, and in soft ground the spacing of the bands was 
decreased at these joints to 9 inches on account of the danger of 
the pipe settling and pulling at the joints. 

Although a great deal of backfilling was done with frozen earth, 
but little distortion of the pipe occurred. Its dimensions average 
about 41.5 inches in vertical diameter and 42.5 in horizontal. 

Leaks that occurred were all small, and were calked from the 
outside with wedges of wood. 

A comparison of the cost per lineal foot of pipe for the first 
26 per cent. of the length with the cost of the remaining 74 per 
cent. shows a marked difference. The following table gives the 
cost of labor alone in hours per lineal foot of pipe: 


Cost of backfilling and 
Period excavation per lin. jt. Cost of making pipe 
FOREMAN LABOR FOREMAN LABOR 
Feb. 4 to Mar. 5 .28 hr. 4.92 hrs. 13 hr. 1.05 hrs. 
Mar. 5 to Apr. 16 18hr. 4.91 hrs. O7hr. .73 hr. 


The difference was probably nearly all due to the very severe 
weather experienced in the first period, though some of it was 
undoubtedly due to the fact that the gangs, more especially the 
pipe-building gangs, were new at the work. During the first 
period some soft mud was struck that was hard to work in, but 
that was balanced by the fact that there was less excavation per 
lineal foot, and not nearly so much water to handle, as in the 
second period. Common labor cost about 15 cents an hour for 
backfilling and excavation and 20 cents an hour for building pipe; 
foremen, from 25 cents to $1.00 an hour, probably averaging 
about 40 cents. 
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DISCUSSION. 


Mr. Frank L. Fuuuer.* I should like to ask Mr. Allen how 
the cost of coating the bands compared with the cost of galvaniz- 
ing, and how satisfactory it was. 

Mr. ALLEN. I think any ordinary galvanizing would be likely 
to be imperfect. The cost of the coating was small, but I cannot 
say just what it was or how it would compare with the cost of 
galvanizing. Where imperfections existed, they were easily 
covered up by painting over before backfilling. 

Mr. Fuuuer. I should like also to ask with regard to laying 
the pipe to grade, whether any plank or timber were used under 
the pipe. 

Mr. ALLEN. They put a block or piece of plank under the end 
of a section as it was laid, but that was afterwards taken out, and 
the sand was so soft that it flowed in and filled up the space. The 
matter was considered before doing the work, and we decided it 
would not be necessary to leave the plank in. 

Mr. Fuutuer. There wasn’t any settlement of the pipe? 

Mr. ALLEN. Not that I know of. If there were, it wouldn’t 
do any harm, for the conduit was stiff enough to keep its general 
form, and would not settle very much in any one point. 

A Memser. I should like to ask if the saddle was one you de- 
signed yourself, or.if it is patented. 

Mr. ALLEN. I don’t think there is any patent on it. We 
designed a saddle, but the contractor had one of his own which 
conformed almost precisely to what we had designed ourselves, 
so we let him use his own design. 

Mr. W.C. Hawtey.t This paper has been of particular interest 
to me, as I am so familiar with the Atlantic City plant. The 


‘matter of a wooden stave conduit was first considered there in 


1899 or 1900, and after I had made a recommendation to the 
commissioners that such a pipe be used for the force main, we 
called in Mr. Kuichling, a member of this Association, as consult- 
ing engineer, and on his recommendation I made a trip to the 
Pacific coast with some of the commissioners and members of the 
Council, and investigated some stave pipes which were then being 





* Civil Engineer, Boston, Mass. 
+ General Superintendent, Pennsylvania Water Co., Wilkinsburg, Pa. 
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built, and some which had been built previously; and we were so 
favorably impressed with the pipe that we recommended its use in 
Atlantic City, and it would have been used then had not the 
opposition of the steel pipe men been so effective as to prevent it. 
But I have had the satisfaction since of being told by one of the 
men who was most active in that fight that had he realized what 
the conditions were in Atlantic City across the soft mud he would 
not have opposed the stave pipe, and that he believed that a 
mistake was made in putting in steel pipe. 

What we saw in the West made me wonder why such pipe is not 
used in the East, especially in the larger sizes; not, of course, for 
such an aqueduct as Mr. Hering has described for the supply of 
New York City, but 30 inches in diameter or even larger. The 
cost would be less for pressures up to say 60 or 75 pounds, and 
the construction is easier. You have in it a pipe that is without 
the drawback of lead joints, like a cast-iron pipe; a pipe of con- 
siderably greater capacity than a riveted steel pipe, or than a 
cast-iron pipe after it has become tuberculated; and the ease with 
which the line can be constructed, the ease with which the material 
can be taken to difficult locations, is also very strongly in its favor. 
The ‘stunts ”’ that can be done in laying the pipe around curves 
and up and down hills is almost beyond belief until you see them 
done. I saw one place in Butte, Mont., where in a distance of 
500 feet they went down into a ravine 100 feet deep, crossed the 
ravine, which was 50 feet wide at the bottom, and came up to 
grade on the opposite side. At Seattle we saw a 44-inch line 
being laid through virgin forest, where they had to clear out some 
of those Washington fir trees. The butts of many of those trees 
are 50 inches in diameter, and that is the kind of wood of which 
the staves used at Atlantic City were made. 

At Butte they were constructing a long line for a new supply 
for the city, and in order to avoid excessive pressure on the pipe — 
I believe they limited it to 75 pounds — they would lay a section 
of pipe until the pressure had reached the limit, when they would 
construct a small basin with a float valve, on the same principle 
as a water-closet tank, and then they would lay another section 
and construct another basin, and so on down for a distance of 
some twenty miles all told; and in that way they were able to 
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use this wood stave pipe in all except one or two short sections 
where they had to cross ravines or cafions or something of that 
kind. I think if the merits of this pipe were more generally 
understood here in the East it would be used to a considerable 
extent, and it is something worth looking into by anybody who 
has a pipe line to lay under a limited pressure. 

Mr. ALLEN. I might say that the steel pipe line to which Mr. 
Hawley has referred seems to be holding its own pretty well, but 
there is no way of telling what corrosion may be going on in the 
bottom; and of course any failure of the pipe would be likely to 
be serious, while with a wood stave pipe any trouble could prob- 
ably be remedied without difficulty. You can replace a band or 
replace a stave or rebuild a whole section without very much 
trouble, but if several leaks should occur in the bottom of this 
steel pipe, which is laid across a salt marsh,— and the marsh 
is particularly hard on steel if it comes in contact with it, 
being saturated with salt and vegetable acids, — the situation 
would be quite serious. It seems to me a great mistake was 
made, as Mr. Hawley says, in not using wooden stave construc- 
tion in that place. 

Mr. Fuuuer. I didn’t exactly understand Mr. Allen’s descrip- 
tion of the way the staves were joined at the ends. Is there some- 
thing in the nature of a tongue and groove? 

Mr. ALLEN. There is a little tongue, consisting of a small 
piece of sheet iron, that is inserted in a slit in the end of each 
stave, between two adjoining staves, so that when they come up 
to each other the iron prevents any percolation of the water 
between. 

Mr. Fuutuer. Are the staves of the same width? 

Mr. ALLEN. Yes, of the same width. 

Mr. Futter. Didn’t that necessitate the wasting of more or 
less lumber? 

Mr. ALLEN. No; I think it saved it, because each section was 
exactly like the adjacent sections. All the sections were just 
the same size in circumference. It took just twenty-five staves 
to go around. There was a bead on the edge of each stave, with 
the idea that in cinching up it would make a closer contact with 
the next stave, although I think there would have been no diffi- 
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culty in making it tight without that bead. Still, it was as easy to 
cut the stave out with the bead. 

Mr. Futter. Would it be possible to make a pipe of this kind 
sufficiently tight to serve as a suction pipe, do you think? 

Mr. AuLEN. I should doubt it. If it was under water it might 
be done, but I don’t know. I should not want to risk it, however, 
without knowing more about it. 

Mr.T.W.Mann. I haven’t had any experience with these pipes 
for delivering water for water works purposes, but I have had more 
or less experience with conduit pipes from the wheel pit. We 
have used a 9- or 10-foot intake made of 3-inch plank grooved and 
tongued, of southern pine, hooped with iron about every two feet. 
They have been used for years, but lately they have been taken 
out, and they are being replaced with steel, because in our canal 
the pipe cannot be kept under water all the time, and when the 
water goes down the pipe will be exposed, and I don’t think it was 
tight enough so that the air would not get inside and rot the wood. 
The planks were grooved on the side and had no end groove. 

A Memser. I think perhaps Mr. Hawley might be able to give 
us some information obtained on his Western trip as to the length 
of life of these pipes. 

Mr. Hawtey. I think really there is more definite information 
on that point to be obtained in the East than in the West. I have 
seen pipes taken up in the city of Philadelphia which had been in 
for about a hundred years, and the wood was perfectly good, as 
sound as when it was putin. The question as to the preservation 
of the staves depends entirely on whether they are saturated and 
kept saturated. At Cheyenne, Wyo., they laid a line which 
was not always kept full, it was kept about two thirds or three 
quarters full, and the pipe rotted in a few years, and was a failure. 
We saw at Butte a line which had been in for nine years at that 
time, and we saw one place where a washout on the mountain side 
had uncovered it, and it appeared to be perfectly dry, but on taking 
a pen-knife and sticking the point into the wood, the water 
squeezed out on both sides of the blade, showing that the wood 
was saturated clear through to the outer surface. In looking up 
the matter with special reference to the conditions at Atlantic 
City, we found a line of telephone poles across the meadow had 
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rotted off above the sod of the meadow, but within four or five 
inches of the surface they were perfectly sound and good. And 
while we were making the investigation a gentleman who lived on 
the mainland told us of some piles he had seen his father drive 
in 1860, and he procured a piece of one of those piles for us. It 
was a cedar pile. He cut it off six inches below the surface, and it 
was perfectly sound and good, and after it had been dried the 
odor of cedar was distinctly noticeable. It was under the sod 
in the soft meadow where it had always been kept wet. 

The staves must be kept saturated continually; that is the secret 
of preserving the pipe. In Salem County, New Jersey, they are 
doing quite a business in digging up trunks of cedar trees which 
fell nobody knows how many years ago and were buried up in the 
swamp. They go in with a sounding rod and sound over the mud 
till they strike one of these trunks, and they get hold of it and 
pull it out and then make shingles of it. 

Mr. ALLEN. Rather an interesting thing came to my notice in 
building a dam about a year ago. We excavated through about 
two and a half feet of gravel, and then six feet of clay, which was 
evidently the original formation, apparently never having been 
disturbed, and under that we found quite a quantity of cedar 
which was perfectly sound although the strength had gone out of 
it. The fibers did not appear to have been rotted at all, but they 
did not adhere to each other. You could tear them apart easily. 
That wood may have been there for ages, — there is no knowing 
how long. Mr. Hering tells me that at St. Louis they have some 
specimens from Switzerland that have been under water for 
perhaps several thousand years, and they are perfectly sound yet. 
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THE HOLYOKE WATER SUPPLY. 


BY A. M. FRENCH, MEMBER BOARD OF WATER COMMISSIONERS, 
HOLYOKE, MASS. 


[Read September 15, 1904.] 


High on the list of institutions of which Holyoke is justly proud 
is her magnificent system of water works, which furnishes to every 
part of the city a supply of pure water sufficient for all contingen- 
cies. The story of its conception, birth, and continuous growth 
up to its present maturity is full of interest. 

Sixty years ago Holyoke was ‘‘a small hamlet or neighbor- 
hood of farms nestling in the bends of the Connecticut,’’ and 
known as “‘ The Fields” or Ireland Parish. It contained four- 
teen houses, a schoolhouse, a small gristmill, and a cotton mill. 

In 1847 several Boston men, having a knowledge of what had 
been done on the Merrimac River, at Manchester, Lowell and 
Lawrence, associated themselves together to develop a new city 
and a new water power on the Connecticut, and in 1848 were in- 
corporated under the name of the Hadley Falls Company. As 
they were mostly cotton men, their idea was to found a cotton 
city; and there is still in existence a map of the new city as they 
planned it, with canals, streets, and public squares all marked out, 
and spaces allotted for over fifty large cotton mills. 

Having purchased eleven hundred acres of land, they com- 
menced the construction of the first dam, which was completed 
November 19, 1848, and disappeared “‘ by way of Willimansett ” 
the same day. At about the same time they provided for a 
water supply for the town by the construction of a reservoir 
on the plot of land bounded by High, Maple, Lyman, and Foun- 
tain streets, and including the entire square where Dillon’s 
Block now stands. The pond was entirely artificial. A tank 
was erected, not excavated, with walls 15 feet high and 40 feet 
thick, and was divided into two sections, so that one would be 
available while the other was being repaired or cleaned. It held 
3 000 000 gallons of water, which was pumped into it from above 
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the dam, through a 13-inch pipe, by means of pumps located in 
the gate house. The water stood at an elevation of 177 feet, or 
77 feet above the crest of thedam. Thirteen thousand feet of pipe 
were laid, and as fast as new streets were opened, they were piped. 

Water was first pumped into the reservoir October 19, 1849, and 
the next month saw the work completed. In 1857 the Hadley 
company failed, and the water works passed into the hands of the 
Holyoke Water Power Company. 

Although the working of the reservoir was neyer entirely satis- 
factory, and complaints became more numerous and emphatic as 
the town increased in size, no action was taken in the matter until 
August 2, 1871, when a meeting of citizens was held at the office 
of Judge Buckland. A committee was appointed consisting of 
John C. Newton, James G. Smith, Timothy Merrick, W. B. C. 
Pearsons, and John E. Chase, with instructions to inquire into 
the practicability of supplying the town with water and the cost 
of so doing, to give the matter a thorough investigation, and to 
report at an adjourned meeting. This committee secured the 
services of an engineer, and commenced their work. 

Five plans were suggested: 

1. To supply the flats from the canal, and the hill from the 
reservoir. 

2. To pump water by steam from the river above the city. 

3. To take water from the Whiting Street Brook. 

4. To make use of the mountain ponds lying three miles to the 
southwest. 

5. To make more efficient the existing system. 

Five weeks later the committee reported that a pure and ample 
water supply could be obtained from the ponds at an estimated 
cost of $174 000, and unanimously recommended this plan. 

The location of these ponds, and of the other sources of supply 
mentioned in the paper, is shown on the map, Fig. 1. 

Meantime events had occurred which caused a general and 
intense interest in the subject. In the summer of 1871 there was 
a protracted drought, and just at its height the machinery for 
pumping water gave out, so that for three weeks it was with the 
utmost difficulty that enough. water could be procured for bare 
existence. 
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These words, taken from the Transcript of September 9, 1871, 
strikingly depict the woes of the community: ‘ The local water 
famine is over for the present. The water brigade, with its pails 
and buckets, has ceased to wend its dripping way through the 
streets, and retired from active service. The perambulating 
water barrels have ended their journeys to and from the river, and 
their drivers do rest from their labors. The washerwomen have 
again the wherewithal to ply their trade, and tidy housewives 
have done their three weeks’ washing and regained their wonted 
cheerfulness. Cleanly people have resumed their habit of daily 
ablutions and a few bolder spirits have even ventured to take a 
bath in the precious fluid.’ 

The feelings of the community, in view of these experiences, 
are well voiced by the Transcript in the same issue: 

“ The town has learned thoroughly that a regular and inexhaus- 
tible supply of pure water, with sufficient head for use in every 
part of every building in town,has come to be anecessity. It is a 
large undertaking and one which many of our citizens have been 
inclined to postpone until the town should be larger and richer; 
but the events of the last three weeks have converted the advo- 
cates of delay to the party of action. 

“‘ Public water works owned by the town, managed by the town 
for the benefit of the town, is the need of the hour, and if the 
expense shall be found to be within reasonable limits, we predict 
a hearty and unanimous movement to secure this public 
blessing.’’ 

This prediction of the Transcript was speedily fulfilled. The 
town meeting called for the purpose accepted the plans outlined 
by the Citizens’ Committee, and in the following winter the neces- 
sary legislation was obtained. 

The first water board of Holyoke, consisting of W. B. C. Pear- 
sons, Dennis Higgins, John Delaney, J. P. Buckland, Joel Russell, 
and John E. Chase, was chosen March 21, 1872. It held its first 
meeting in Judge Buckland’s office in Carter’s Block, and organ- 
ized with Mr. Pearsons as chairman, Judge Buckland, secretary, 
and Mr. Russell, treasurer. It then proceeded with great energy 
to the business for which it had been created. 

Ashley and Wright’s ponds lie a little more than three and a 
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quarter miles from the City Hall. They have a watershed of 
34 square miles, and a flowage area of 185} acres at the natural 
level. It was decided, however, to construct the dam, gatehouse, 
and embankments so as to admit of raising the water level five feet, 
this to be done gradually at the rate of about one foot per year, 
thereby materially increasing the flowage area and about doub- 
ling the storage capacity. 

At first only the ponds and the land absolutely necessary were 
purchased, but it has been the policy of the board, steadily ad- 
hered to through all these years, to acquire the surrounding lands 
little by little, until now, in 1904, practically all the watershed of 
the system is in possession of the city. 

After determining the route, careful attention was given by the 
board to the kind and size of pipe to be used. Being new ques- 
tions to most of the members, the matter was exhaustively studied 
and the final decision was to use only cast-iron pipe, on the 
ground that it would be poor policy to lay anything except the 
best, and to use two sizes, 20-inch for the first 1 600 feet and 
16-inch for the remainder. 

Having settled these questions, the board was ready early in 
May to give out contracts, which were awarded as follows: For 
supplying pipe, to J. W. Starr & Co., of Camden, N. J.; for laying 
same, to E. B. Allen & Co., of New Britain, Conn.; for excavating, 
to John McCoy & Sons, of Holyoke; for building a dam at the out- 
let of the ponds, gate house, and culverts over the trench between 
the ponds, to Goldsmith & Norton, of New Britain, Conn. 

These contracts called for the commencement of the work by 
June 1, 1872, and its completion on or before October 15 of that 
year. All piping was to be delivered by September 1. As a 
matter of fact, however, the last cargo of pipe did not come to 
hand until December 15, three and a half months late. Owing 
to this delay, and to unforeseen obstacles encountered in excavat- 
ing, it was not until August 6, 1873, two months after the con- 
tract time, that water was let into the mains. 

In the Transcript of July 26 appeared the following: “ Work 
at the ponds is progressing finely, and the great work is nearly 
done. The water should be in the pipes next week, barring acci- 
dents, and the week after, whether orno. There will be a general 











FRENCH. 401 


rejoicing when it does come, and we believe it will be the greatest 
blessing that could be given us. Won’t there be a lot of happy 
fellows and others floundering in bath tubs! Even the yard 
toads will rejoice as they sit under the spray of the fountain.”’ 

Meantime a most curious controversy had arisen between the 
board and the town treasurer, Mr. C. W. Ranlet. In accordance 
with the provision of the legislative act, the board caused bonds 
to be issued to the amount of $250 000, payable in 1900, and bear- 
ing interest at the rate of 6 per cent. payable semi-annually. These 
bonds when printed were sent to Mr. Ranlet, who retained them 
in his possession, claiming that their control and custody belonged 
to him, and also the handling of the money accruing therefrom. 
The board was of the contrary opinion, and at length, after many 
attempts to reach a satisfactory settlement, appealed to the 
Supreme Court for a writ of mandamus, compelling the surrender 
of the bonds. A hearing was held before a single judge, who 
ordered the issue of the writ. The treasurer then appealed to the 
full bench, and it was not until October 16, 1872, that the matter 
was settled and the bonds placed in the hands of the board. 

October 18, 1872, it was voted to buy the pipe and fixtures of 
the Holyoke Water Power Company at a price not exceeding 
$18 000. Judge Buckland was so strongly opposed to the meas- 
ure that he insisted on having his dissenting vote placed in the 
records. 

Holyoke became a city in January, 1874, and the term of office 
of the old board expired by limitation at that time. The first 
board chosen by the city of Holyoke consisted of Judge Buckland, 
elected for three years; Dennis Higgins, for two; and J. G. Smith, 
for one year. It organized with Judge Buckland as chairman, 
and held its meetings in Lincoln’s Block, having secured an office 
there at a rental of $12.50 per month. When the City Hall was 
finished in 1876, the Board of Water Commissioners had the honor 
of being the first department of the city government to take up 
its quarters there. 

The legislative act of 1872 permitted the use of the Tannery 
Brook, but no action was taken in this direction for several years. 
In February, 1877, the water of the ponds reached its lowest 
point, being 3 feet 9 inches deep at the gate house, and a water 








402 THE HOLYOKE WATER SUPPLY. 


famine seemed imminent. In view of this fact, the board in its 
report of December, 1877, called for early action on the part of 
the city council to make the waters of Tannery Brook available. 
This recommendation was repeated with increased earnestness in 
the reports of the next two years. But the city council was 
unmoved. The year 1880, however, was very dry, and it became 
necessary to pump water from the large pond to the smaller. 
Then at length the city council made the necessary appropria- 
tion, and in 1881 a dam and gate house were built and a 10-inch 
main laid to its connection with the 16-inch main from the ponds. 
This, it was calculated, would deliver 226 000 gallons each twenty- 
four hours. In order to keep the water of the brook from pollu- 
tion, the board purchased of A. Goodyear ‘‘the entire Bagg farm, 
with the buildings situate thereon, with the right and privilege 
to forever divert the waters of the brook and use same for the 
benefit of the city.” 

But meantime the needs of the city had increased to such an 
extent that in the very same report in which they announced the 
taking of Tannery Brook, the commissioners petitioned the city 
council for “authority to take the necessary steps for securing 
a foothold by purchase or otherwise, for the diversion of any or 
all water courses that in their judgment are practicable to the use 
of the city as an additional water supply.’’ In its last meeting 
of the year, the council gave the authority asked for, and the 
necessary permission of the Legislature was obtained at its 
next session. 

The point immediately in view was the Whiting Street Brook, 
and the board took prompt action to construct a reservoir there. 
A substantial stone dam was built, 141 feet long, 7 feet thick on 
top and 12 feet at the bottom, with 15 feet at its extreme height 
above bed rock. The work was completed by deepening the 
channel of the brook, cutting and clearing away from its banks 
the brush for a distance of two and one half miles from the dam, 
and enclosing about two acres with a barbed wire fence. 

The new reservoir, which is thirty feet higher than the ponds, 
and has a flowage area of one acre, furnished enough water for the 
needs of the upper part of the city, except for a few weeks in mid- 
summer. Besides, the greater head from this source largely in- 
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creased the efficiency of the Fire Department. In the winter of 
this year there was a great deal of trouble experienced from the 
freezing of pipes, and the whole available force of the board was 
employed in thawing them out. In March, the frost drill, which 
had been used for a short time in 1875, was again employed, and, 
with an improvement suggested by Superintendent Hardy, was 
very efficacious. A full description of this simple but wonder- 
working contrivance may be found in the report of the commis- 
sioners for 1885. 

The next year, 1886, saw carried out the original plan of having 


_ two independent lines of pipe from the ponds, at a cost of twenty- 


one thousand dollars. In 1888 preliminary steps were taken for 
building a storage reservoir on the Whiting Street Brook, as had 
been contemplated from the beginning. The necessary land was 
taken, plans drawn, and the contract for building the dam 
awarded to Delaney Bros. This work was nearly completed in 
1889, and put into use the next year. 

The dam was “ built of hard, close-grained sandstone, pointed 
and grouted with Rosendale cement. The earth under the dam 
for 1 000 feet of its entire length is a very compact and unyield- 
ing, gravelly hard pan; for the remaining distance the dam rests 
on a rock foundation, and here benches were cut, deepest on the 
water side, to connect the structure more closely with the founda- 
tion. The length of the dam is 1 773 feet, and its greatest height 
21 feet above the natural surface.” The reservoir has a flowage 
area of 114 acres, a watershed of 14 square miles, and a capacity 
of 500 000 000 gallons, all available. 

The summer of 1891 was exceedingly dry, and although, in 
April, the ponds and the new reservoir were full to overflowing, 
the waste water of the latter running away in a stream 17 feet 
wide and 6 feet deep,—and this for several weeks,-—by September 
1 street sprinkling had to be discontinued, and by the middle of 
December the water at the gate house at Wright’s Pond was 5 feet 
5 inches deep or 5 inches only above the danger point, or what 
is considered the danger point. Hence we are not surprised to find 
this statement in the report of the board dated the same month: 
‘This year’s experience shows us that with our reservoirs full of 
swater in the spring, we cannot pass through an extremely dry 
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summer without approaching dangerously near the limit. And 
if the reservoirs should not fill during the winter and spring, and 
the next season should be dry, a contingency not at all improb- 
able, our condition would be extremely critical.” 

The very next year the contingency alluded to was upon us. 
The amount of water in the reservoirs was unusually small, and 
exceedingly vexatious conditions existed throughout the year. 
The use of hose for watering lawns, washing windows, etc., had to 
‘be entirely prohibited. This led to an immediate movement 
towards procuring a new supply. Various places were visited and 
examined, and opinions solicited from distinguished engineers. 
No less than seven different plans received more or less considera- 
tion. 

1. An enlargement of the present supply by an increased 
storage capacity. 

2. Bringing the waters of Hampton ponds into the Ashley. 

3. Filter galleries or wells along the bank of the Connecticut, 
and pumping into Ashley Pond. 

4. Building a dam on Bachelder’s Brook in Granby, and pump- 
ing by water power into Ashley. 

5. Pumping water from Willimansett Brook directly into the 
city pipe. 

6. Driven wells on the sand plains of Chicopee. 

7. Munn Brook, with conduit connecting into Ashley and a 
storage reservoir at Granville. 

Time and space will not permit dwelling upon all these ‘lias 
which are fully discussed in the admirable report of Engineer 
McClintock to the board, which is published in connection with 
their report of 1893, but one or two cannot be passed over. To 
the use of Hampton ponds there were three objections: 

1. An analysis of the water by the State Board of Health 
showed it to be far below the average in purity. 

2. Ashley is about seventy feet higher than Hampton, which 
would make it necessary to pump all the water used. 

3. The area of the watershed is quite limited. 

In regard to the Bachelder Brook scheme, it was found that the 
surface of a pond raised by a forty-foot dam would still be one 
hundred feet lower than Ashley, so that all the water would have 
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to be lifted one hundred feet, which, of course, would require sev- 
eral gallons of water passing through the wheel to lift one gallon 
into Ashley. The other projects, except the last, were objection- 
able either on account of the cost of maintenance or the limited or 
uncertain nature of the supply. 

So by process of elimination, the Munn Brook was left. At the 
same time, Mr. James L. Tighe, who commenced to serve the 
board as its engineer in June, 1892, and whose services have been 
invaluable from that day to this, presented a most interesting 
report, which amounted to a demonstration that the Munn Brook 
project was not only feasible, but would be an almost ideal 
solution of the city’s great problem. 

In accordance with the views of the engineers, a petition pray- 
ing for the right to take said waters was sent to the Legislature. 
Strong objections were entered on the part of Westfield, and, after 
an extended hearing, the matter was referred to the next General 
Court, which finally gave the decision against Holyoke. 

While this question was still in abeyance, another dry summer, 
1894, put in an appearance, and in August, as the reservoirs were 
becoming very low, the State Board of Health was consulted as 
to the advisability of pumping water from the Connecticut di- 
rectly into the pipes from the Whiting Street Reservoir. The chief 
engineer reported that in his opinion it would endanger the health 
of the community, and the project was dropped. 

Disappointed, but not disheartened, by the failure to get 
Munn’s Brook, the board soon turned its attention to the south- 
west branch of the Manhan River, at Southampton. This rises in 
the town of Westhampton, and flows in a southerly direction, 
passing Southampton, to the northern boundary of Westfield. 
Here it takes a very sharp curve to the northeast, passing close 
to Southampton Village, and thence towards Easthampton, 
within a mile of which it unites with the north branch, the two 
forming the Manhan River, which flows into the Ox Bow of the 
Connecticut River. The report of Mr. Tighe, recommending this 
plan, shows very clearly what was afterwards done. ‘“ The 
scheme proposed is,” he says, “‘ to divert the head waters of the 
southwest branch of the Manhan River, at the point of confluence, 
or a short distance below it, of the Manhan and Tucker brooks, 
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and convey them into Ashley ponds. The elevation at the pro- 
posed point is 115 feet higher than high-water mark at Ashley, or 
325 feet higher than the Holyoke dam. With this head of 115 
feet, a clean cast-iron pipe, 20 inches in diameter and 104 miles in 
length, will convey 4 750 000 gallons per day, or 3 750 000 when 
incrustated, thus having a discharging capacity sufficient to in- 
crease our daily supply to 6 500 000 gallons per day, or, in other 
words, to render a sufficient supply for Holyoke under normal 
conditions for twenty-five years.” 

This time the Legislature was favorable and granted the prayer 
of the commissioners, though the rights of Southampton were 
fully protected by Section 5 of the enabling act, which reads: 
“‘ Provided that the city of Holyoke shall, when constructing its 
pipe line through the town of Southampton, place a“‘ Y ”’ branch 
in said line not less than 8 inches in diameter, at such point as 
may be designated by the selectmen, and whenever the town of 
Southampton shall vote to construct water-works, it may connect 
its pipes with that of Holyoke, and draw not to exceed 125 gallons 
daily for each inhabitant, without expense to said town.” 

By August the plans had been determined upon and a contract 
made with Fred S. Ley, of Springfield, to construct an intake res- 
ervoir with an earthen dam having a concrete core, and the work 
was nearly completed before cold weather set in. Under the 
contract was included “cleaning and grubbing the reservoir and 
dam site, and removing whatever might endanger the permanency 
of the work or the purity of the water.” The total length of the 
dam is 900 feet from its extreme end to the overflow. Its width 
is 15 feet, with a slight crown in the middle.’ 

In connecting this reservoir with the ponds, great care was 
exercised in selecting the course of the pipe, so as to obtain the 
best possible result from an economical as well as from the en- 
gineering standpoint, and all bends and curves, both horizontal 
and vertical, were laid with radii not less than one thousand feet. 
So skillfully were the plans laid and the details attended to, that 
the whole line was constructed of straight pipe 12 feet in length, 
without a single special casting. So far as we know, it is the first 
cast-iron pipe of its length and size in this country with all its 
bends and curves laid with radii of such length. The work was 
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completed early in 1898. The reservoir was christened “‘ Fomer,”’ 
and on May 4 of that year water was for the first time let through 
the entire ten and a half miles of pipe. 

The results of this new addition to the city’s water supply were 
at once apparent. The next year, 1899, furnished the longest 
and driest dry season since the inception of the water works, and, 
while other cities and towns were full of anxiety and resorted to 
great expense to avoid serious calamity, Holyoke moved on her 
way with perfect serenity, having an abundant supply of whole- 
some water. 

Our water supply was now almost ideal, except in one particu- 
lar. In quantity, quality, and wholesomeness, it was all that could 
be desired. But its pressure was not sufficiently great to secure 
ample fire protection in all parts of the city. The board, not 
stopping to rest upon the laurels already won, at once set out to 
obtain the required pressure, and thus make the supply a model 
one in every respect. 

Three plans were considered by Engineer Tighe, all of them 
practicable: 

1. A direct high-service system, by cutting off from the main- 
pipe system that portion in which a high service is desirable, and 
establishing a high pressure by power, that is, by pumping from 
Ashley or Whiting Street Reservoir directly into the pipes, in 
which the pressure could be regulated by the power of the pumps; 

2. To pump into a standpipe or reservoir located on Crafts 
Hill, from which the pressure would be furnished by gravity; and 

3. To build a high-service reservoir on Tatro Brook, one of the 
principal feeders of Ashley. 

The last plan seemed the best from every point of view, and 
was adopted. The task of preparing the basin for the new reser- 
voir was a gigantic one. It was commenced in 1899, laid aside 
for two years, and taken up vigorously again in 1902. Besides 
a great amount of underbrush, there was an almost endless array 


of stumps,— some 12 000 by actual count,— making a pile, after 


they were dug out, from 50 to 100 feet wide and 15 feet high, ex- 
tending the full length of the reservoir. After they had suc- 
cumbed to fire, there were twenty acres of muck to be dealt 
with, and thousands upon thousands of loads were dumped into 
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& convenient ravine. Below the muck was a gravelly subsoil, 
then clay, and below this another layer of sand. 

The dam is 1 600 feet long and 35 feet high at the gate house. 
It has a uniform width of 25 feet on top, with a 15-foot roadway, 
with grass on either side and on the outside slope. 

The entire work, both of preparing the reservoir and construct- 
ing the dam, has been done by the Water Department, under 
direction of its engineer, Mr. Tighe. 

The area of the reservoir is 65 acres, and its capacity some 
350 000 000 gallons. Its height above Ashley overflow is 108 
feet. Its entire cost was about $130 000. The masonry core wall 
cost a little less than $6.00 per cubic yard, the embankment 
60 cents and stripping and grubbing 40 cents per cubic yard. 

A few points have been passed over or merely alluded to in the 
above historical survey which merit -more consideration. 

The policy of the Water Department in purchasing land so as 
to control the watersheds has been considerably criticised at times, 
but the far-sighted wisdom of the course is now generally ac- 
knowledged. Similar policy would have saved one of our sister 
cities much of the trouble and inconvenience with which she is 
struggling to-day. 

The water commissioners have made a special point of looking 
after the cleanliness of the property bordering on the ponds. It 
is regularly patrolled by men of the department, and great vigi- 
lance is exercised in protecting the waters in the reservoirs from 
all pollution. Careful consideration has been given to the beauty 
of the surroundings also, and now the entire system presents some- 
what the appearance of a series of parks, where everything 
unsightly has been remove d, and every attention given to bene 
tifying and making attractive. 

In 1874 meters were placed in each manufacturing establish- 
ment using city water. The rates established were said to be 
lower than in any other place in the country, that for the smallest 
monthly use being one half and for the largest use one sixth of the 
rates of Boston, Cambridge, Providence, and New York. It may 
be remarked also that the ordinary water rates are the lowest of 
any city in the Union, the rate per family being $3.60 per year. 
While the policy of installing meters generally throughout the city 











t- 
er 


1e 
)8 
ull 
nt 


he 


as 
Ss, 
/C- 
er 


h- 
be 
st 
he 
ay 


ar. 
ty 








FRENCH. ‘i 409 


has been the subject of more or less discussion privately, it has 
never been formally considered by the board. 

It may be noted here that since the opening of the Fomer Reser- 
voir accurate measurements have been taken daily, so that the 
exact amount of water passing into the main is known, as also the 
amount yielded by the watershed, the results tallying very closely 
with the calculations of Engineer Tighe before the reservoir was 
in existence. And the department is now placing two 16-inch 
meters, made by the National Meter Company of New York, and 
two Venturi meters, one 16-inch and one 24-inch, for the purpose 
of measuring accurately all water coming into the city. 

The mains are controlled by valves placed at each cross street. 
All service pipes from the main to the curb are controlled by the 
Water Department, who have recently adopted the tin-lined pipe. 

It has been the policy of the board to put in 6-inch, two- and 
three-way hydrants at intervals of five hundred feet. A valve is 
placed in the hydrant pipe, between the hydrant and main, for 
protection. These hydrants are in charge of the Water Depart- 
ment, and one man is assigned to the special duty of looking after 
all public hydrants. He attends all fires and sees that the 
hydrants used are properly closed. No one is allowed to use or 
touch a public hydrant without permission of the department, 
and all such use is under the supervision of the superintendent. 
’ By aspecial act of the Legislature in 1901, the city was allowed 
the right to tax the property of the Water Department, upon its 
construction, at the regular rate of taxation for private property, 
and the department in turn charges each municipal department 
for all water used, the Fire Department paying an annual rental of 
eight dollars per hydrant. This law was petitioned for by the 
mayor and water commissioners jointly, and became operative in 
1902. Its motive was found in a somewhat general feeling that 
the Water Department, being a successful and prosperous business 
enterprise, should bear its share of the municipal burden. Its 
operation has caused a noticeable dimunition in the amount of 
water used in the public buildings. 

There is one feature in our pipe system which must be of some 
interest, at least to the uninitiated. It is where three pipe lines, 
namely, two 16-inch and a 24-inch line, are fed by a single 20-inch 
line. 
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As already stated in this paper, the original pipe line from Ash- 
ley Reservoir was built of two sizes of cast-iron pipe,— 20 inches 
in diameter for the first 1 600 feet and 16 inches for the remainder. 
The larger size was laid through a hill 1 300 feet in length, where 
a great part of the excavation was over 50 feet in depth, and con- 
siderable of it was rock. The carrying capacity of this line was 
sufficient for the requirements of the city until the year 1886, 
when a second 16-inch line was laid from the end of the 20-inch 
main to the city. 

As the years went by, the pressure in the business centers of the 
city gradually decreased, until, in 1900, it was only 25 pounds at 
the City Hall, where it was formerly 45 pounds. The situation was 
becoming rather serious and demanded prompt attention. The 
laying of another pipe through the 1 300 feet or so of hill would 
be an expensive and difficult work, especially since the excava- 
tion for the first pipe line was not made wide enough for a second 
pipe, and, besides, the trench excavated was practically all re- 
filled. To overcome this difficulty and save expense, the proposi- 
tion was advanced by the Engineering Department that if a third 
pipe line, 24 inches in diameter, was connected at the end of the 
rock cut, so-called, with the 20-inch pipe in the same manner as 
the two 16-inch lines, the pressure would be increased at least 20 
pounds. The proposition of having a 20-inch pipe feed two 16- 
inch pipes and a 24-inch pipe, and increase the pressure besides, 
could not but appear absurd to the lay mind. However, the 
water commissioners were finally convinced of its practicability. 
The 24-inch pipe line was laid, and the correctness of the proposi- 
tion demonstrated, as the pressure was increased at once by an 
average of 22 pounds, bringing back the pressure at the City Hall 
to 45 pounds. 

One matter which may not be passed over in a paper of this 
kind has not yet been alluded to. In common with many other 
places, the board has had a long and perplexing fight with the un- 
pleasant odor and taste which occasionally characterized the 
water. This first began to be noticeable in the fall of 1875, 
though tradition has it that back in 1847 or 1848 Wright’s Pond 
was badly affected, and its waters even discolored. But in Octo- 
ber, 1875, the water commenced to have a fishy taste, and to emit 
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an offensive odor when boiled. It rapidly grew worse. ‘Eel 
juice ” was its common appellation, and the term sufficiently de- 
scribes it. A thorough flushing of the mains was resorted to with- 
out effect. Then, on the theory that the cause might be found in 
the swampy bottom of a part of Wright’s Pond, the water of the 
latter was drawn down as low as possible, and the pure water of 
Ashley admitted. This made no appreciable difference. Sam- 
ples of water taken from different points in the two ponds, and also 
from house faucets in the city, were submitted to Professor Goess- 
mann of the Massachusetts Agricultural College, who had made 
the original analyses for the Water Supply Committee. He 
reported that there was no material difference in the samples, and 
that the chemical analysis showed practically the same result as 
in 1872. About the end of March the offensive taste and odor sud- 
denly and mysteriously disappeared after a stay of five months, 
during which neither the most careful microscopic examination 
nor chemical analysis revealed the presence of any disturbing or 
noxious element in the water, and it is by no means certain that 
any of the measures resorted to for the purpose of mitigating or 
removing the evil had any effect whatever. | 

In February the ponds were visited by Professor Nichols of the 
Massachusetts Institute of Technology, who was then employed 
in investigating the peculiar condition of one of Boston’s reser- 
voirs. In his report, while mentioning several theories that 
seemed more or less plausible, he said, ‘‘ I do not feel that we pos- 
sess sufficient evidence as yet to justify us in adopting any theory.”’ 
The trouble recurred at intervals, but in 1880 was worse than ever 
before. The local paper teemed with essays from indignant citi- 
zens on,‘‘ What Ails our Water?” and kindred subjects, while its 
columns were largely used by engineers to lash each other’s pet 
theories. The assurance that whatever the trouble was, it did 
not impair the healthfulness of the water, did not seem to satisfy 
people in general, and the lives of the water commissioners were 
made a burden to them. In their perplexity they consulted dis- 
tinguished engineers, among them Mr. J.N.Tubbs, chief engineer of 
the water works of Rochester, N. Y. In his report he expressed a 
belief that the trouble was caused by the “ disintegration and death 
of microscopic plant organisms which, at a certain period of their 
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growth, become detached from stalk or bottom, and for a time 
remain suspended at or near the surface of the water.”” He recom- 
mended, therefore, the extension of the main pipe several hun- 
dred feet out into the pond, to where the water is thirty feet deep, 
and also that when the water was low the exposed bottom should 
be covered with gravel. Engineer Herschel was also consulted, 
and made recommendations. However, on account of the ac- 
knowledged uncertainty as to the cause, no action was taken 
towards carrying out any of the recommendations. 

In the spring of 1902 there was a fresh invasion of the old evil, 
the disagreeable taste and odor appearing in full strength. The 
hydrants were opened and the mains flushed at intervals, both in 
the day time and at night, but without apparent effect. Finally, 
by invitation of the commissioners, the State Board of Health 
came to Holyoke and investigated. Their conclusion was that 
already reached by Engineer Tighe, namely, that the principal 
cause of the evil was Uroglena, microscopic animalcule, which 
for a long time were classified as plants. The cause of their sud- 
den appearance and disappearance is still an unsolved problem. 
The Water Board of Holyoke, accepting this theory, and find- 
ing, after careful testing, no traces of Uroglena in the Fomer, 
Whiting Street, and Tannery reservoirs, made a new arrangement 
whereby, when the Uroglena appear, the offending pond can be 
cut off from the mains and sent to the hospital, as it were, until it 
recovers. Thus they believe they have won the long fight, and 
that the unpalatable condition of the water will soon be but an 
odorous memory. 

The flowage area of the reservoirs now in existence, including 
thef{high-pressure reservoir, is 475 acres. The area of the water- 
sheds of Ashley, Wright’s, and Whiting Street is 4? square miles 
and their available storage capacity is 1 700 000 000 gallons. 
This is a large reservoir development, and makes available a daily 
yield of 900 000 gallons for each square mile of watershed. Prac- 
tically speaking, it makes available almost the entire total yield 
of the watersheds, and further development on these sheds might 
be well questioned from the standpoint of economy. 

The watershed of the Fomer, which has an area of 13 square 
miles, has several sites for large storage reservoirs which, when de- 
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veloped, will furnish a daily yield of 10000 000 gallons. At present 
there is only an intake reservoir of 17 000 000 gallons capacity. 
About 14 miles above this intake is a site for a storage reservoir, 
where a dam 50 feet high and 200 feet long will impound 750 000- 
000 gallons on an area of 131 acres. The development of this 
reservoir, or one of the others on the watershed, will command the 
attention of the water department in the near future. This will 
make available from our watersheds, with an area of 17} square 
miles, a yield of 14 000 000 gallons per day, or a quantity suffi- 
cient, allowing 100 gallons per capita, to supply a population of 
140 000. 

The water supply of Holyoke is now a model one. There is an 
abundance of pure, wholesome water for all the needs of the pres- 
ent, and plans have been definitely laid to meet the exigencies of 
the future. It stands to-day a lasting monument to the wisdom, 
energy, integrity, and skill of those who have had it in charge. 
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BY EDWARD ATKINSON, PRESIDENT BOSTON MANUFACTURERS’ 
MUTUAL FIRE INSURANCE CO., BOSTON, MASS. 


[September 15, 1904.] 


Mr. President, — I never get over the sense that it is a sort of 
gigantic joke for myself, who never had any scientific training 
of any kind, to get up before you gentlemen and discuss or present 
hypotheses which I have dug out of my own inner consciousness, — 
in this case having mud on the brain. But when one gets pretty 
near eighty he can afford to lay aside all his native modesty and 
tell what he thinks he knows, and, by putting it before gentlemen 
who do know, find out for himself whether what he thinks he 
knows is based on fact or not. 

I greatly feared that I should be unable to be here, and there- 
fore I jotted down a very short statement of what we have accom- 
plished in laboratory practice. And here again you all know how 
dangerous it is to put hypotheses into commercial practice on the 
basis of the laboratory. Many things can be done in the laboratory 
that do not pan out when you attempt to apply them commercially. 
With this qualification I will tell you what we have done since I 
presented the visionary aspect of this subject before you last year. 

The experiments on the contents of many bogs have been 
continued since that meeting, and what then seemed to be a 
somewhat visionary proposition may develop into burning facts. 

The quantity of coal in its primary form, underlying great cedar 
swamps and bogs covered with grasses, containing very little 
moss, can be converted into briquettes in a small machine which 
would correspond to a magnified meat-chopper, a diagram of 
which I have here, at the rate of ten tons, dry weight, per day of 
ten hours, with one horse-power for the operation of the machine. 
This machine can be supplied on a large scale at $50 and singly 


at about $75, 
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It is a development of the original machine which I happened 
to invent in 1866-67, when, coal being $12 a ton in paper money 
prices, we developed a moss peat bog. Keep in your minds the 
distinction between the sphagnum moss or ordinary peat bogs 
and the grass peat bogs to which your attention is mainly called. 
I invented a little machine which, fortunately, I patented, and 
that worked for many months and fed our boilers for a 30 000 
spindle mill with the product of a moss peat bog worked through 
this machine. I did not know what I was doing then; now 
I know. When coal got back to $5 a ton, we dropped the use 
of the machine, and I sold it or gave it to Nathaniel W. Farwell 
of Lewiston, and he worked it at Lewiston for a longer period. 
I am rejoiced that that original machine has been found stored 
away in a barn, and it has been rigged up and is working again 
in its rough, crude way. The machine which Professor Norton 
and I have now constructed is simply a development of that 
machine, and I say I fortunately patented it, because I find 
that all the European machines in which this practice has been 
extended on different kinds, mainly of moss peats, are simply 
counterparts of rather a complex and expensive kind. Efforts 
-which have been made to get patents in this country and to hold 
the bottom patents are cut off entirely by the existence of my 
old patent which has expired; and step by step, as fast as we 
think we learn anything, according to our common practice, we 
immediately publish it, so that there is no possibility of any 
monopoly or any bottom patent on any part of this work. There 
may be, and I hope there will be, many devices, modifications and 
patents, for as in the case of many such inventions, there are 
forty different ways of doing the same thing; and I would not 
give a rap either for any patent that can be issued hereafter on 
the conversion of this material into gas, for all the principal gas 
patents have expired on any mechanism which may be patented 
for the work. 

The calorific value of the briquettes varies according to the 
kind of plant growth from which the carbons and hydrocarbons 
have been derived, and somewhat according to the depth and 
age of the mud; perhaps seventy per cent. of the calorific value of 
average gas coal would be a conservative estimate. When the 
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hairy vesicles in which the hydrocarbons are contained, and 
which I suppose to have been originally the veins by which the 
juices of the plant were conveyed, are broken in the machine, this 
adhesive hydrocarbon spreads through the mass, making a 
briquette that can be easily handled. Dried in not less than 
four weeks in the shade, it condenses itself without compression, 
coming down to a water content of probably 15, possibly 20, 
per cent., in hygroscopic form. 

In the mud from a bog in the southern part of Brookline, about 
a mile and a half from my own house, which was worked on my 
lawn at a meeting of the American Academy of Arts and Sciences, 
the proportion convertible into gas is a little in excess of 46 per 
cent., as against 36 per cent. in the best Westmoreland gas coal. 
Here are samples made on the 8th of June in a little machine 
which I set up on my lawn. At the same time I had some bri- 
quettes made from miscellaneous mud, about four weeks old, 
which I placed in the open fireplace in my library,— fortunately 
it was a cold, easterly day, — and set on fire with some kindlings 
at half past four. They burned with a hot fire, free of smoke 
and soot, giving a delicious peaty odor to the atmosphere, until 
half past ten, when they were entirely consumed. This material 
would burn on a grate in the open without any artificial draft. I 
also had a glass jar receptacle, under a water seal, of illuminating 
gas made from the same material, with a gas burner attached, 
which I lighted in the parlor and showed to my scientific friends, 
afterward inviting them to partake of an afternoon meal or 
supper cooked in the Aladdin Oven. (Applause and laughter.) 

I suggest to the members of the Association, whenever dealing 
with a deposit of this modern coal, to bear in mind that all coal 
has once been mud partially or wholly coked under pressure by 
internal heat. You will bear in mind that when vegetable matter 
falls into water the anaerobic microbes, which live on the albu- 
minoids, consume the albuminoids, and then, when they die, 
they are converted into gas and make the marsh gas, the will-o’- 
the-wisp which Tam 0’ Shanter ran away from. I am the 
modern Tam O’ Shanter running after them. (Laughter.) 

The carbon is retained in the form of fixed carbon and the 
hydrocarbon in the vesicles combined with water. We may 
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have substituted a simple little mechanical contrivance for doing 
the same thing which geological ages do in the conversion of 
mud into — what is it? Coal? Call it what you please; I call 
it bog fuel. 

I would advise you all to procure a large-sized meat-chopper, 
work the mud through that, form it into briquettes in a biscuit 
pan and put it down in a corner of the kitchen to dry off, and 
see what you have. If you want to make some coke, take 
an iron kettle, put your briquettes in it, fasten on a tin cover, 
make a little hole in the cover with an awl, set the kettle on the 
stove and heat it to a red heat, set the gas on fire after the steam 
has passed, and when the gas ceases to burn take the kettle off, 
and, of course, let it cool off without removing the cover so it 
may not take fire, and then find out what you have. You 
will find some coke. One of my correspondents in Iowa has 
written to me that he bought the largest meat-chopper he could 
find, and made a ton of first-class household fuel in that way, 
without coking it, at the rate of six pounds per minute. In about 
five hours he had a ton which he says met all the conditions of 
the best household fuel. 

All the work that we can do in the laboratory is ended. Our 
final report will be made very soon, now that Professor Norton 
has returned from his summer vacation. If these facts which 
have been developed in the laboratory can be justified in com- 
mercial practice, this spells evolution and perhaps revolution. 
I have brought here my two reports already published, one on 
mud fuel and the other on bog fuel, and two copies of diagrams 
of the machine. I will supply copies of these reports, and of 
our third and final report when it is issued, to any one of you who 
will send a postal or will call at my office, 31 Milk Street, Boston. 
I have there a museum collection of the products of bogs in 
Europe; although, as I told you last year, this originated acci- 
dentally in my own mind when I was riding through Bristol 
County, by the bogs, to my summer place. Thinking about com- 
pressing corn-stalks for fuel, and looking out on that great area 
of bogs it suddenly occurred to. me, “ Why, all that stuff is car- 
bon. Will mud burn?” I found it would. There are as yet 
no recorded data by which the number or area of these bogs can 
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be determined. They have always been looked upon as waste, 
worthless, and to be bought in any quantity at $5 an acre. If 
members of the Water Works Association will give me informa- 
tion of a general kind, as to the place, approximate area, depth 
and surroundings of such deposits, it will be very serviceable. 

While we shall presently make a final report of laboratory 
practice, giving way to the commerical undertakings that are now 
being entered upon, we shall still continue our investigations and 
tests in respect to the quality of the different deposits, and yet 
more to the analysis of the gases and the separation of the sec- 
ondary products, one large element of value in which will be wood 
alcohol. We therefore invite wide correspondence, and you may 
ask any question by mail, or send me a kegful of the material 
at any time, and without going to the expense of an analysis we 
can tell you whether it is promising or not. If you desire to have 
it worked and find out its calorific value, of course, as the Insur- 
ance Engineering Station is not a charitable institution, but 
depends upon voluntary contributions for its support, we must 
make suitable charges according to the amount of work which 
may be done. I invite your codperation in the development of 
this subject, if you find it expedient to join. 

I should say that there is nothing new under the sun, and 
although this idea originated in my own mind, yet, like every 
other idea that comes to thoughtful men when an emergency 
comes upon them, other people had been seeking for emergency 
fuel, and moss peat fuel as a substitute for coal had been used 
in many parts of Europe before I thought of it. Singularly 
enough, the very month in which I had begun to work there 
appeared an article in the Fortnightly Review by.a retired gen- 
eral of the British army, dealing with the great bog of Arran in 
Ireland, and predicting that that bog would become the source 
of energy by which the manufactures of Ireland could be restored; 
and they are now working that bog on lines similar to those that 
we are working on, and I am in correspondence with the engineer. 

It also appeared that in Sweden they have bogs which, so 
far as I can learn, are mainly moss and are not equal to ours in 
quantity, depth or quality. And yet Sweden has become prac- 
tically independent of English coal, and a most thorough and 
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scientific report has been made by the Swedish government, 
giving the details of the development of bog fuel throughout 
Europe. in memory of this some of the dried and prepared bog 
fuel has been reduced to a powder and then compressed. You 
cannot compress it in its natural state, or except at a very heavy 
expense which precludes compression. You will bear in mind 
that it condenses itself when the hydrocarbons are released. It 
then begins to shed water and dries down naturally to a density 
of about the specific gravity of coal, and in some cases to the 
specific gravity of coal. And I have a sample of mud from 
somewhere in Michigan, of which there is not a very large quantity, 
and which the discoverers are buying up, which is heavier than 
anthracite coal and burns without leaving any ash whatever. 
Whatever is left is so fine that it goes off. Some of our bog mud 
leaves about 6 per cent. of pure silica. That probably consists 
of the diatoms, which are the skeletons of the protoplasms that 
live on the stalks of sphagnum moss and make the great deposits 
of earth which are found in the ordinary peat bogs, or else it is 
silica from the grass. It runs up from 6 per cent. of ash to 16 
or 17, where there are brooks or rivers which occasionally bring 
in silt, and then the ash will not be entirely pure silica. As I 
said, in\Sweden they have ground up this material and then 
compressed it and have issued a medal made of it. Here is a 
medal, with King Oscar’s face on it, in memory of the independ- 
ence of Sweden from coal for ordinary purposes. 

I will first pass around the samples of bog fuel made on the 
8th of June on my lawn from a barrel of mud which was dug 
rather close to the shore. It contains 16 per cent. of ash, and 
has about 70 per cent. of the calorific value of coal in thermal 
units. That yields 46 per cent. volatile as against 36 per cent. 
for the best gas coal. 

Our first experiments were made upon the mud of a great 
cedar swamp which lies between Easton and Taunton. From all I 
ean learn there are about 20 square miles in that swamp; it is 
of very irregular form, and in many places it is 40 feet deep. 
Oliver Ames explored it many years ago with the idea that it 
might be drained and the water table reduced, and he came to 
the conclusion that the average depth of the mud was 25 feet. 
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Now, if there are 20 square miles 25 feet deep, there are at least 
200 000 000 tons, dry weight, of this fuel in that one bog. It is 
of a higher calorific value than the Brookline mud, and it probably 
contains an equal or greater quantity of volatile. There is a 
specimen of it air-dried, without the breaking of the vesicles of 
hydrocarbon in the machine. Here are samples of the briquettes, 
which were originally about double or three times the section, 
showing how it, as you may say, compresses itself when dried in 
the proper manner. 

After the Brookline experiments I placed a lot of the briquettes 
on boards out on my lawn, where they were exposed for two 
weeks to the hot sun in a period when there was very little rain, 
and it proved that they dried too quickly. These are friable and 
could not be handled, so I have not been able to keep a whole 
briquette. The stuff emerges from the orifice of the machine in a 
section of about twice or three times that, and is hard enough to 
be handled and be set up cob-house fashion perhaps two or three 
deep, which will require less space for drying; but I found that 
this dried in the hot sun was too friable and remained somewhat 
porous. Here is a sample of the same material dried more slowly 
in the shade. This sample was dried on a table in the basement 
of the Institute of Technology for four weeks, when it was ready 
to burn. 

Here are samples from the great cedar swamp, — the original 
in the air-dried condition, and after the working. That is better 
and richer than the Brookline deposit. 

To go on further with the European practice, —I have samples 
at my office which I should be delighted to show you, — in Holland 
the Dutchmen are converting the grass mud in their own meadows 
or “polders ” into fuel for domestic purposes by treading it out 
with their wooden shoes on. They are working it commercially 
for sale at a cost of 90 cents a ton. 

The principal experiments in Germany, where millions of tons 
are sold, are on the high moss peats. It appears that in Denmark 
and all over Europe certain mosses or heathers are found, as in 
Scotland, which can be worked and are converted into briquettes 
and make a valuable fuel, and that is sold at $2.50 a ton. There 
is-no way of comparing costs, because it is made in countries 
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where wages are very low and by processes in which there is a 
great deal of hand labor. It will remain for us to invent simpler 
machinery as we have here for working the peats, and to substi- 
tute carriers and mechanism for the so-called cheap labor of 
Europe, which is very dear labor in point of fact. 

In Russia the work has become so important that the govern- 
ment in its customary manner has appropriated all the bogs and 
put a heavy license tax on in order to get a revenue, for the big 
war which they are now carrying on, out of the poor, miserable 
peasants. 

In Prussia and in Austria the briquettes are sometimes mixed 
with waste coal, and they are made in various ways, and they are 
used by locomotive engines and steam plants and for a great 
variety of purposes. 

In eastern Prussia there are large deposits of copper pyrites 
which have been worked for the sulphur, the residuum containing 
about twenty per cent. of copper, hitherto so friable that no method 
had been found for smelting it; but now they mix it with mud 
and make it into briquettes strong enough to stand the smelting 
process, and they are now recovering the metal. 

Before I went to that I ought to have shown you some of 
this coke. Here is a sample of coke made from mud found near 
Hartford, Conn. There is rather too much silt in it, but you 
will observe that it is excellent coke. This has attracted the 
attention of our clients in Connecticut who work brass. They 
have heretofore been obliged to use charcoal and wood almost 
exclusively, because of the impossibility of finding any coal that 
would not contain traces of sulphur and phosphorus, — and 
sulphur and phosphorus make brass brittle. The coke made from 
mud is absolutely free from sulphur and phosphorus, and the 
brass-workers are about giving their attention to it, without 
much regard to its cost as compared to coal, but with regard to 
its cost as compared to charcoal; and I expect very great com- 
mercial developments from that. It is the purest coke which 
can be made. 

In Europe, where they are obliged to avoid waste to an extent 
of which we are completely ignorant, they are also combining the 
waste sawdust with mud and making little briquettes easily 
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transportable for kindling. Every great pile of sawdust — and 
you know how many there are — is apt to lie near a bog back of 
the mill. All the slabs can be ground easily, and all that waste 
can be combined with the bog fuel, made into briquettes and con- 
verted into light fuel suitable for kindling and for many purposes. 

The secondary products have been found to be quite valuable. 
Some of the high moss peats contain what is called cotton grass; 
I think we do not have it in this country. That yields a fiber 
which is now being spun and woven into blankets which are used 
in hospital practice, their sanitary virtues having been found 
to be very great; and there is a great variety of secondary prod- 
ucts. Our own students who took this for their graduation 
thesis found it such a long and complex piece of work that they 
had not finished before their vacations, and the papers are not 
yet in my hands for publication, but they will be published 
presently in connection with the third and final report of our 
laboratory practice. There is a very large quantity of wood 
alcohol, there is paraffine, tar and tar water, and there are other 
more curious substances. There is an oil derived from it in Paris, 
which we know nothing about, which has peculiar properties, and 
what will come of that we know not. 

I had thought of putting up a little commercial plant; for 
$1 000 I could start a 20-ton per day plant in my own neighbor- 
hood. But both Professor Norton and myself desire to keep 
absolutely free, if we can, from any commercial undertaking, and 
to act judicially in developing what we can in the laboratory 
without any personal interest whatever except in the investigation 
and publication of the facts. 

One gentleman who is thoroughly conversant with gas came 
in to see me the other day. He had already bought 1 000 acres 
of bog which can be drained, and that will be a great advantage 
in removing a considerable part of the water, but his attention 
having been turned to this he is now looking toward it not only 
for development in that way but for development for gas. 

Mr. Loomis, the original inventor of the Loomis gas producers, 
is now the senior member of a very large corporation that has 
lately bought 600 acres of the old Cudahy yards near Detroit, 
I think, where they are putting up plants for the manufacture 
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of their gas-producing works and their gas engines. They have 
one of the types of gas engine which sucks the gas from the pro- 
ducer directly to the engine without any intervening gas holder. 
One of those plants of 80 horse-power has lately been started 
at Enfield, N. H., and is now in operation. As that interested 
me from the underwriters’ point of view, I sent one of our best 
men up there to witness the start and the operation, to see if it 
were going to be any more hazardous from the fireman’s point 
of view than a steam plant, and we came to the conclusion that 
it was no more hazardous and perhaps possibly less so. They are 
prepared to provide now gas engines of from 50 to 2 000 horse- 
power, on a guarantee of one horse-power per hour to one pound 
of coal. That is about one half better than the average practice, 
and is a tenth better than the best result ever attained in any 
steam engine within our knowledge, — that attained by Fitz- 
Gerald at the pumping station in Boston, —and equaled only 
in one factory that I know of, where in the Merrimac yard in 
the new plant they did work at a pound and a tenth. In other 
words, this mechanism will develop into power 25 per cent. of the 
calorific value of coal, as compared with the 124 average practice. 
That means a good deal. 

Mr. Loomis having been attracted by one of my earliest reports, 
without coming to see me, for nearly a year made a thorough 
investigation on his own behalf to see whether this meant any- 
thing or not; and he authorized me to say that he had come to 
the conclusion, and was prepared to act upon it, that as a source 
of gas for power coal was not in it as compared to this fuel, where 
coal costs $2 a ton or more; and in that estimate he used con- 
servative figures which would be reduced by our laboratory 
figures to a comparison with coal at $1.50 a ton. 

Now, this is so incredible that I am trying to force myself 
not to believe it, for fear that when it is developed, or the effort 
is made to develop it commercially, some out will be found, and 
that it may fail, as so many other laboratory experiments have 
failed, when put into commercial practice. That is where we are. 
What we know is derived from our laboratory practice. My 
scientific friends are less incredulous about it than myself; but 
what a ludicrous joke it would be for a “‘duffer ” like me to have 
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led the way over these oceans of fuel that all you scientific gentle- 
men have been passing by for so many years. (Laughter.) 

This, gentlemen, is all that I have to say, but I will be glad to 
answer any questions that I am capable of answering; and I 
repeat that I could not bring, for I did not know how many of 
you would be here and I came hastily, big bundles of these papers; 
but all we know is in the two reports already made, or will be 
in what will be the final report of the laboratory development, 
and any of you or all of you who may send me a card, or better 
- yet, come and see me and look over my one hundred specimens, 
more or less, of every type of fuel, and then let me take you 
through what I think is about the best organized lay-out of an 
office in the drafting room, the credit of which is mainly due to 
John R. Freeman, and incidentally to myself, I shall be happy 
to show you through the whole thing. (Applause.) 


DISCUSSION. 


THE PRESIDENT. Gentlemen, it is unnecessary for me to say 
that we have all been interested in what Mr. Atkinson has said, 
and I have no doubt he will gladly answer any questions you 
may see fit to ask. 

Mr. T. H. McKenzie. Isn’t the odor from the peat fuel dis- 
agreeable, particularly if the fuel is used for domestic purposes? 
I have been but twice to a place where it was in use, and 
then the odor pervaded the entire house and it was quite dis- 
agreeable. 

Mr. Arxinson. If you get too much of it, it may become 
disagreeable, but just the little whiffs you get out of a fireplace 
with a good draft give the most delicious woodsy odor, so that 
when Professor Norton has been at work in the basement and 
a little of the odor pervaded the building, everybody wanted 
a sniff of it. There is one caution I have given him, — that was, 
not to put a little still alongside of a bog fuel fire, for fear he will 
get a new flavor in the whiskey. (Laughter.) 

Mr. McKenzie. Several gentlemen sitting near me have 
asked as to the number of processes through which this material 
passes, 
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Mr. Atkinson. Simply what you may call the grinding 
process, and then it comes out in a continuous briquette, and 
we cut it off by hand; but it will be a very simple matter to have 
a little cutting machine. 

Mr. McKenzre. Is it under a high pressure? 

Mr. ATKINSON. No. If you compress it too hard it comes 
out cracked. The machine consists of a series of plowshares, 
knives and hooks, which break up the whole mass, and then 
there is an Archimedean screw which pushes it forward into a 
slightly elastic tube of the section of the briquette, and that 
comes out on little rollers, rolls out on a cloth, and the boys remove 
the briquettes. That is the only process except to remove them 
to the point where they are dried. There is no other compression 
than that of the Archimedean screw forcing the stuff out. 

Mr. McKenzie. Approximately how long does it take to dry? 

Mr. ATKINSON. Well, as I said, when dried in the sun two 
weeks, it was ready to burn, but it was too friable. When dried 
in the shade four weeks, it was good fuel, probably containing 
about 25 per cent. hygroscopic water. 

Mr. T. W. Many. Is it a process of shrinking, after it comes 
out in that form, which brings it te this hardness? 

Mr. ATKINSON. Yes, sir. You cannot use the word “ com- 
pression,” but it consolidates of its own motion. 

Mr. Mann. Asa bar of soap might dry out? 

Mr. ATKINSON. Just like a bar of soap drying, that is all. 
There have been no end of experiments, and there are a lot of 
bogus companies selling stock now. They attempt to dry off 
the material first, and then break it up and compress it, but 
that is very costly. There are a variety of inventions for appli- 
cations of artificial heat to attempt to dry it faster, but I think 
they will all fail. There are a lot of little things yet to be developed, 
but pretty much all the efforts failed until this secret of the 
breaking of the vesicles was discovered in Germany, and they 
have given a specific name to the hydrocarbon. I think they 
call this adhesive hydrocarbon, which is released by the mechan- 
ical action, —-pentogane. A New York engineer, Mr. Witherspoon, 
spent two years in the study of this subject, went over all Europe, 
and is now established in New York as the engineer of a regular 
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commercial undertaking on a small scale — nothing but cash, 
no stock for sale — at New Rochelle, N. Y. 

The mud of the Dismal Swamp is of an entirely different char- 
acter from the samples which I have shown, but it makes good 
gas fuel. The mud which we worked from there had been evi- 
dently overflowed, there was more silt in it, and we found cock- 
roaches and beetles, and the mechanic who worked it said he 
thought, as it was very antiseptic and smelt so strong, that he 
might have worked up some fugitive colored gentlemen who had 
got lost in the Dismal Swamp. (Laughter.) We have also 
worked the mud from the Hummocks and the Everglades of 
Florida, and the mud of Iowa, which is outside of the glacial 
drift. These other'deposits are in the hollows of the glacial drift. 
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REPORT OF COMMITTEE ON PRIVATE FIRE SERVICES. 
[September 15, 1904.) 


Mr. Robert J. Thomas, in the absence of Mr. F. H. Crandall, 
chairman of the committee, submitted the following informal 
report for the committee on Private Fire Services: 


The committee have no written report to make, Mr. President, 
but they are at work on the matter referred to them. At the 
present time in Lowell we are making tests of different meters and 
devices for the purpose of measuring water for fire services. While 
there have been many tests of appliances for measuring water, 
this is probably the only test of any importance which has ever 
been made of devices for measuring water exclusively for fire 
purposes. 

I assume that most of the members are familiar with the Tilden 
hydraulic device* which is designed to measure accurately small 
flows. It consists of a vertical valve on the main line, and a by- 
pass. The vertical valve acts automatically, and can be arranged 
so that at any given quantity of water it will open and allow the 
water to flow through the main pipe. Up to the time when the 
valve opens, the water flows through the by-pass and can be 
measured through any desired meter, the small flows being 
measured accurately. The apparatus tested at Lowell shows per- 
fect registration on flows as small as a sixteenth of an inch. In 
fact all small flows*such as would be likely to occur from a leaky 
joint or fixture, or from a pipe under-ground imperfectly calked, can 
be measured by this device. The one we are testing at Lowell is 
set so as to open the gate at a flow of 250 gallons a minute; that 
is, a common fire stream under our pressure causes the automatic 
valve on the main line to open. Delivering at the rate of 2 500 
gallons a minute through a four-inch “ Freeman” nozzle, the 
Tilden device showed a loss of pressure of about five pounds. So 





* Described in the JouRNAL, vol. 18, p. 198 (June, 1904). 
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that from the two standpoints it seems that this device meets all 
requirements — that is, the loss of head is a minimum, and the 
accuracy of measurement on small flows is retained. Of course, 
above 250 gallons per minute, or whatever it is set to open at, 
you do not get any measurement, so when water is taken for any 
other purpose in large quantities, as well as for fire purposes, you 
do not get the measurement. 

Now, what the committee would like to see is a device which 
would measure the small flows accurately and also measure 
the large flows, and at the same time cause a minimum loss of 
head. We do not favor anything on the main pipe which is going 
to reduce the flow of water and reduce the head so that the sprink- 
lers in high buildings will not get sufficient pressure to operate 
them; but we do want a device which will measure the water on 
large flows as well as on small flows. It is understood by members 
of the Association that it is not the desire of water works people 
to charge for water for the extinguishment of fires, — rather 
it is the policy of all water works people, private companies as 
well as municipalities, to encourage the insurance companies 
in their fight to prevent losses from fire, and to furnish all the 
water necessary for the extinguishment of fires at the highest 
possible pressure. But we believe that concerns obtaining extra 
fire service ought to pay for it. We believe in giving them all 
the protection that we give other citizens, all the benefit of the 
general fire service, and doing everything we can in a general 
way, but if they want any special and extra fire service we are 
of the opinion that the city or water company should be recom- 
pensed for it, certainly to the extent of payment for the cost of 
such service, for the maintenance of the pipes, etc. 

The Lowell Water Board is perfectly willing to make a test 
of all meters and devices sent by any meter company or by any 
manufacturer who has an idea that he has a machine which will 
do the work satisfactorily. We have a place well equipped for 
making tests. Those who have seen meter tests on a large scale 
in other places say that we have the best opportunity for doing 
the work that they ever saw. The plant is located in the pumping 
station, and the water used for testing is discharged into the 
pump well so that it is not wasted; we have a U-gage, a mercury 
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column, and every facility for testing large meters on large or 
small flows for loss of head and for accuracy of registration. 


DISCUSSION. 


Mr. Epwarp ATxkinson.* The underwriters have had great 
difficulty in preventing obstructions of fire services, and I hope 
any device which may be tested at Lowell will be submitted to 
Mr. Freeman and to our Board. We are now in a fight which 


‘has extended to some of our risks in the West. I have just proved 


to the water commissioners of one of the principal western cities 
that any meters which obstruct or interfere with the fire service 
had better be thrown away and the city stand the loss, rather than 
to interfere with the fire protection of factories on which the 
whole community depends. To obstruct the fire service for the 
purpose of measuring a little water that may be stolen or leak 
is an act of economic suicide on the part of a factory city that 
allows it to be done. 

Mr. Tuomas. I will state, Mr. President, that it is the intention 
of the Lowell Water Board to have, later on, a special test, and 
invite the representatives of the underwriters, the meter com- 
panies and of the water works people. In what we are doing now 
we are somewhat in touch with Mr. French of the Factory Mutuals, 
and it is the desire of the committee of the New England Water 
Works Association not to favor any device on fire pipes that will 
obstruct the flow of water to any material extent. We are just 
as much interested in the success of our factories, and in encourag- 
ing them, as anybody could be, and the Water Works Association 
would be the last body of men in the world, I think, to do anything 
to interfere with the prosperity of our manufacturing industries. 
But we have not only to deal with the manufacturers in our cities, 
but we have to deal also with people who are not in the manufac- 
turing business. There are other establishments which are not 
manufacturing anything — power stations, and establishments of 
that kind — which might use large quantities of water without 
paying for it. This is not aimed at the manufacturers at all. 
But-if manufacturers get extra protection by laying pipes through 





* President, Boston Manufacturers Mutual Fire Insurance Co. 
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their yards and have speeial facilities for extinguishing fires, it 
is certainly no more than equitable.and just that they should pay 
for those privileges, just the same as anybody else would and just 
the same as they have to pay for other supplies. I do not think 
the ery of committing economic suicide and injuring the-industries 
is fair or right. 

Mr. ATKinson. The sealing of hydrants so that water cannot 
be taken without its being known has proved very satisfactory 
in New Bedford. 

Mr. T. H. McKewnzirz. I cannot see how it is possible to arrive 
at any just method of charging for water for fire services by 
metering it. There may be a great many places which, for in- 
stance, are built and arranged according to Mr. Atkinson’s ideas, 
where they do not have a fire for ten years, and in such cases 
there would be no income to the water department whatever. 
I think the only just method of getting at a rental is by the sprink- 
ler-head and by the hydrant or stand-pipe, or some such method 
as that, so that there would be a uniform price charged from year 
to year. Of course a meter might detect a little stealing of water, 
but really what we want to get at is what would be an equitable 
rate for a charge for fire purposes. 

PRESIDENT Brooks. I think, gentlemen, that the more you 
study into the question of private fire supplies and the varying 
conditions under which they are used in different sections of the 
country, the more you will come to the conclusion that you have 
one of the biggest problems on your hands that you can conceive 
of. I think the matter will be settled satisfactorily only when 
the insurance people and the water works people come together 
and realize that they are each acting for the interest of both. 

Mr. THomas. Just one word more. Mr. F. C. Kimball, who 
is a member of our Association, made the statement before the 
American Water Works Association, from figures which he had 
obtained, that the loss in water wasted through fire service pipes 
footed up in dollars and cents during the year to a greater amount 
than the fire losses of the country for a year. 
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THE EPIDEMIC OF TYPHOID FEVER AT ITHACA, N. Y. 


BY GEORGE A. SOPER, PH.D., CONSULTING ENGINEER AND 
SANITARY EXPERT, NEW YORK CITY. 


[Presented September 15, 1904.] 


Mr. President, Ladies and Gentlemen of the New England Water 
Works Association, — The epidemic of typhoid fever which broke 
out at Ithaca in the winter of 1903 deserves to be regarded as 
one of the greatest outbreaks of this preventable disease which 
ever occurred in New York State. In the typhoid history of 
the whole country there have been few epidemics which have 
exhibited a larger number of cases. 

Sanitary experts who visited Ithaca at the time of the epi- 
demic were unanimous in their opinion as to its cause. Many 
who are familiar with the epidemiology of typhoid have said 
that seldom, if ever, has the danger of an epidemic been so 
unmistakably in evidence beforehand. Speaking now, more than 
a year after the outbreak, and with an intimate knowledge of 
the situation, it is difficult to understand why the city was not 
alive to the necessity of taking steps which would have rendered 
life and health secure. Apparently the people of this university 
town neither knew nor cared any more about the teachings of 
sanitary science than do the inhabitants of the scores of other 
cities in which epidemics occur. They were blinded to the dan- 
gers of the situation by the seeming healthfulness of the city’s 
site, and so failed to establish those sanitary safeguards which 
are indispensable to every growing community. 





STATISTICS OF THE EPIDEMIC. 


The consequence of this mistake was terrible. With a popu- 
lation given by the last United States census as 13 156, it is 
estimated that 1350 cases of typhoid occurred, with 82 deaths, 
in little more than three months. No less than 522 homes were 
visited by the disease; in over 150 of these there were two or 
more persons attacked. 
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The onset of the epidemic was gradual. A few cases first 
occurred in all parts of the city. Later it was observed that 
there were more cases in the section occupied by the students 
of Cornell University than in any other. There were, at this 
time, connected with Cornell about 3 000 teachers and students. 

One in every ten was taken with the fever, and one in every 
hundred died of it. It is probable that more typhoid occurred 
in the section occupied by the students than in other sections 
of the city because of the peculiar susceptibility of young people 
to typhoid and also on account of the fact that some of the 
students lived amid surroundings which were insanitary. 

The epidemic is officially regarded to have begun on the 11th of 
January, 1903, and to have extended to the 1st of April of the 
same year. But in reality there were some cases before the date 
given, and there were many after it. Plate I is a map of the 
city showing the location of the typhoid cases during the first 
week of the epidemic. 

What might be termed a long, low wave of typhoid appears 
to have set in about September, 1902, and continued until about 
January, 1904. In this whole period it appears that typhoid 
fever was somewhat unduly prevalent. It is impossible to state 
the facts. Under the most favorable circumstances nothing is 
more difficult than to obtain an accurate knowledge of the 
extent to which typhoid occurs in a community. Records of 
eases of typhoid fever were never accurately collected at Ithaca, 
and were gathered with difficulty during the epidemic. The 
official figures collected for the State Department of Health were 
made up with great care, but they are known to be defective. 
The total number of cases given above, which is the official figure 
of the State Department, was estimated from a large amount 
of data collected in various ways, and does not represent the 
number of cases actually reported by the physicians. The number 
so reported was much smaller. 
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TABLE No. I. 


Showing the number of cases of typhoid fever reported by the physi- 
cians of Ithaca, N. Y., from January 10 to April 1, 1903. (The actual 
number of cases was much greater and they were somewhat more regularly 


distributed.) 


Reported. 
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Reported. 
Total Cases Re- 
ported for Week. 
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0 
0—703 
Total cases reported, Jan. 10 — March 31, inclusive, 703. 


The total number of typhoid fever cases which were directly 
or indirectly attributable to the outbreak at Ithaca will never be 
known, and cannot safely be estimated. If to the number which 
occurred in the epidemic, there were added those which occurred 
before and after it, and the cases which broke out in other places 
to which infection was carried by those who fled from the city, the 
total would be considerably increased. 


ORIGINAL SOURCE OF THE EPIDEMIC. 


In seeking to determine the cause of the epidemic, inquiry was 
directed to every conceivable quarter. As the infection was 
general, a common cause was naturally suspected. The city was 
not in an entirely sanitary condition, and it was appreciated that 
while certain features existed which were favorable to health, 
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there were others which favored the spread of the fever. Among 
the features favorable to health may be mentioned an excellent cli- 
mate, and an abundance of high ground. The unfavorable features 
included an incomplete sewerage system; a high ground water 
level in a large part of the city; an inadequate and polluted 
water supply; the presence of innumerable shallow wells; and 
an unusual prevalence of private cesspools and privies. 

There is no room to doubt at the present time that the water 
supply was the original source of the disease, and that the fever 
spread through the city the more readily and became more 
securely established because of the insanitary conditions referred 
to, and carelessness and ignorance in nursing the sick. 

The water supply, or supplies, of Ithaca. were derived from 
three separate sources. Two of these sources were in the control 
of the Ithaca Water Company, while the third source was in the 
control of Cornell University. It has been claimed by the 
university authorities that no fever occurred among the people 
who used exclusively the university’s water supply. This is 
true. The university's water was polluted, but was not 
infected, so far as I could find out. It was supplied exclusively 
to the campus. It seems certain that the infectious matter came 
to the city through one or both of the supplies of the water 
company. 

The two water supplies of the water company are derived 
from creeks. The larger source, Six-Mile Creek, drains an area 
of country of about forty-six square miles. The run-off after 
storms is rapid, and the stream is subject to sudden and very 
decided fluetuations in volume. The dry weather flow is about 
one million gallons per twenty-four hours; the largest quantity 
of water that has been observed to flow in the creek was about 
three thousand times this volume. In short, Six-Mile Creek is a 
torrential stream, deeply eroded through soil and rock and carry- 
ing an immense amount of suspended matter, such as silt and 
sand, after rains and thaws. 

On the drainage area of Six-Mile Creek there was a population 
estimated by the census of 1900 as 2 144, of whom 812 lived in 
villages bordering the creek. The nearest village, called Brook- 
ton, is five miles above the intake of the water works. No care 
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whatever had been exercised for years to prevent drainage from 
entering the stream, although at one time, under different manage- 
ment, the protection of the drainage area is said to have been 
very carefully looked after. At the time of the epidemic numerous 
sources of pollution were evident. Representatives of the water 
company who were sent out at my request to inspect the drainage 
area brought in records of over one hundred nuisances. Within 
the very city of Ithaca, and but a few rods above the intake of 
the water works, there were located on the precipitous banks of 
Six-Mile Creek or its tributaries no less than seventeen privies. 

There was no system of purifying the water, unless a primitive 
filter crib could be so called. The crib was located on a bank of 
the stream and was principally useful in excluding pebbles and 
leaves from the pumps. A small impounding reservoir had been 
formed by throwing a dam across the stream a short distance 
below the intake crib. Besides the intake crib, there were 
two other intakes; one above the impounding reservoir, and one 
below it. These were but little used, and all took the same 
water. 

The water was pumped from the creek into a standpipe of 
small capacity, and flowed thence through the mains to the con- 
sumers. 

A second source of supply of the water company was Butter- 
milk Creek, draining about twelve square miles of country. Here 
were duplicated, but on a smaller scale, the sanitary conditions 
of Six-Mile Creek. Most of the water which supplied the city 
came from Six-Mile Creek, but a general and uncertain mixture 
of the two took place in the pipes. 

From what has just been said it will be apparent that the 
conditions were ideal for an epidemic. During periods of dry 
weather quantities of refuse of all descriptions accumulated on 
the banks of the creeks and their tributaries, to be scoured down 
into the water supply by the next rain or thaw. 

In a very careful survey of the drainage areas which I made 
during the course of the epidemic, I was able to locate six cases 
of typhoid fever which had occurred in the twelve months pre- 
ceding the outbreak at Ithaca. It is possible that other sources 
of infectious matter existed. For example, there was one hotel 
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on the upper waters of Six-Mile Creek which was frequented by 
people in search of health, and it is not impossible that some 
persons recovering from typhoid spent the summer or autumn 
there. Such people are as dangerous as those actually confined 
to their beds with typhoid, for in about twenty per cent. of all 
cases the germs of typhoid become established in the bladder 
and are given off in great numbers with the urine for weeks and 
sometimes months after apparent recovery. 

If there was dangerous filth on the banks of the streams 
supplying Ithaca with drinking water, the weather conditions 
just previous to the outbreak of the epidemic were such as to 
wash this material into the creeks. The report for December, 
1902, of the New York Section of the Climate and Crop Service 
of the United States Weather Bureau, says that December was 
noted for exceptionally heavy precipitation, the fall of snow 
and rain at Ithaca being more than twice as much as for any 
other December since the establishment of the station in 1879. 
General rains and thawing conditions prevailed from the nineteenth 
to the twenty-second, with very heavy falls on the thirteenth, 
sixteenth, and twenty-first. 

‘If we assume that infectious material was scoured from the 
banks of the streams during these rains and thaws we must 
account for the fact that three or four weeks seem to have elapsed 
from the time when it was taken into the water works system to 
the beginning of the epidemic in the city. Theoretically, it would 
take only two or three days for the water to get from the creek 
to the consumer by way of the force mains, standpipe and dis- 
tribution system, and we should expect the first: cases of fever 
to develop within two weeks from this time. The actual time 
which elapsed was nineteen days; the outbreak was not in full 
force for several days after. The apparent delay in the appear- 
ance of the epidemic is probably due to the fact that the dates 
of the commencement of the attacks are in reality the dates 
when the physicians were first called; several days may have 
elapsed between the appearance of the first symptoms and the 
calling of medical aid. 
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OTHER THEORIES OF THE CAUSE. 


Before leaving our discussion of the cause of the epidemic it 
may be well to take account of a belief which was held by many 
that the outbreak was not due to pollution of the streams by 
permanent residents on the drainage areas but was caused by 
the offscourings of a gang of Italian laborers who were at 
work on the construction of a dam on Six-Mile Creek, a short 
distance above the water company’s intake. 

Careful investigation of the grounds of this theory was made 
without discovering, however, that excrement from this source 
had entered the stream, or that any of the laborers had been ill. 
It is, of course, conceivable that one or more of the laborers had 
recently recovered from typhoid and that their infected urine 
entered the creek, but the chance of such contamination seems 
remote. 

The work was in charge of professional engineers of high 

standing, and precautions were apparently taken to prevent 
any polluting matter from entering the stream. A young man 
who had recently graduated in engineering at Cornell was espe- 
cially detailed to look after this matter. There is little doubt 
that bad feeling between the citizens and the water company, 
caused by a dispute over the construction of a new dam, accounted 
in some measure for the mental attitude of some citizens on this 
point. 
Another possible source of typhoid material existed on one of 
the tributaries of Six-Mile Creek within three miles of the water 
works intake. At this point a gang of laborers of mixed nation- 
ality but common bad character had been engaged in building 
an elaborate railroad culvert, through the late summer and early 
fall months. One “Toothless Ben,” a member of this party, 
was taken with typhoid fever while on the work and was even- 
tually compelled to leave it and go home to be nursed. I found 
ample evidence that these men had defecated on the banks of the 
stream, but whether infectious matter from ‘“‘ Toothless Ben” had 
been deposited here and had later been washed down into the 
water supply of Ithaca it was not possible to determine. 

Finally, an irregularity in the operation of the pumps of the 











438 TYPHOID FEVER AT ITHACA, N. Y. 


water company remains to be mentioned as having a_ possible 
bearing on the cause of the epidemic. Owing to the expected 
need of an unusually large supply of water for some tests of fire 
apparatus, an extra, and generally idle, pump was set in opera- 
tion for several days preceding December 25. The intake of 
this pump was in a penstock directly connected with Six-Mile 
Creek. The water was neither purified nor screened, but was 
forced directly to the standpipe which was, at the same time, 
being supplied by the regular pumps. 

Whatever theory is accepted to account for the infection of 
the water, it seems necessary to conclude either that the germs 
multiplied after entering the distribution system, or that they 
were taken in during a period of several weeks. It is scarcely 
conceivable that a sufficient number could have been taken from 
the creeks at one time to last as long as the water remained 
infected. It is equally improbable that the germs multiplied in 
the pipes. It seems necessary to conclude that the impounding 
reservoir remained infected for several weeks. The whole water 
works system should have emptied itself in less time than one 
week. 

The onset of the epidemic was very gradual. The first case 
required the services of a physician on January 11. Two new 
cases were seen on the next day. On the day following there was 
but one case. On January 14 there were four; on the 15th, five; 
on the 16th, three. Presently, the daily number of new cases 
largely increased. On the 22d there were twelve; on the 28th, 
sixteen; on January 31, twenty-two; on February 2, thirty-six. 
Thereafter the number decreased and increased alternately with 
a general declining tendency. 


PREVIOUS HISTORY OF TYPHOID AT ITHACA. 


In considering an outbreak of typhoid it is instructive to 
inquire whether the disease is new to the place or has existed 
previously. The value of such evidence depends upon its accu- 
racy. Unfortunately the records of cases and deaths from the 
infectious diseases are not kept with sufficient accuracy even in 
our best regulated cities to enable a correct idea to be formed 
of the amount of typhoid which has been present. 
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Previous to the epidemic, no records whatever had been made 
of the cases of typhoid fever which had occurred in the city at 
large. The best information that can be gained on this point is 
contained in the records of the principal hospital. These records 
show the comparative amount of typhoid which occurred from 


year to year. 

Were the death records accurate, some idea could be gained 
from them of this relation. The following letter, however, from 
one: professor of Cornell to another shows the incompleteness 
of even this generally accepted source of information: 


Iraaca, N. Y., March 12, 1903. 


Dear Dr. T-: , The death rate of Ithaca is something almost impossi- 
ble to ascertain, owing to omissions in the record. Several years ago I 
had three students working on the subject for months and we reached the 
conclusion that the omissions from the record were 29.4 per cent. in one year, 
and 33 per cent. in another. On the basis of the corrected figures they 
established for 1892 and 1893, the true death rate was 16.5 instead of 13.4, 
which was claimed. Recent official figures are doubtless more accurate, 

owing to the changes made in the registration law about 1895. 

That the records, however, are still incomplete is shown by the Twelfth 
Census. The registration record of the city for the census year from June 1, 
1899, to May 31, 1900, shows 196 deaths; the census enumerator’s returns, 
obtained by asking at each house in town whether any death had occurred 
in that family during the preceding twelve months, showed 100 deaths. 
Successive comparisons of the ese two lists, name by name, showed in the 
latter 17 names not in the former, giving a total of 213 deaths in the city 
for that year, as accepted by the Census Office, or a death rate for 1900 


of 16.3. 





Yours sincerely, 


A report from Dr. F. C. Curtis to Dr. Daniel Lewis, State 
Commissioner of Health, gives the opinion of the medical ex- 
pert of the State Department of Health on the previous history 
of typhoid at Ithaca. The report is dated Albany, February 7, 
1903: 

Sir,— The records show that for the past two or three years Ithaca has had 
an autumnal prevalence of typhoid fever. In 1900 and 1901, the mortality 


rate from this cause was about 40 per 100000 population; and in 1902, 
however, there was but a single death. 


The following table has been made out from data taken from 
the books of the Ithaca City Hospital: 
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TaBLE No. 2. 


Cases of typhoid fever and similar diseases treated at the Ithaca City Hospital 
from 1892 to 1902 inclusive. 


1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 Totals 


Jan. “ee ee ee el eT ee ee ee ee 3 
Feb. oe fo 8 a ee ee ee ee 9 
ok (90°02 0 OR 8 eo eee ee 8 
ft. B80 Oe A aa ee ae 5 
May Ss 8.) a ee ee ee ee ee 7 
June Uae? eee ee ees ee ee 4 
July $88 a RS ee ee 8 
Aug. , ae 6 Oe ee Oe ee ee ee 
ae 308 BO oe ee OP See oe 
Oct. “tee Ore See Ge meses Wee, Ceres Ge ee a 
Nov. ee ee ee Oe eee 
Dec. Se eee a Oe es a eee 
a a a, er ee | oe ee 


PUBLIC ALARM FOLLOWING THE OUTBREAK. 


The outbreak of the epidemic caused a great deal of concern 
among the people who lived at Ithaca or who had sons at the 
university. It soon became known that the City Hospital was 
full to overflowing and that the Cornell Infirmary, where sick 
students were always treated, was becoming overcrowded. The 
hospital called for public aid to help meet the extraordinary 
expenses incurred in caring for so many of the sick, and sub- 
scriptions were opened to give similar help to the infirmary, 
where the students were being treated. 

The local board of health, with the aid of its health officer, 
Prof. E. Hitchcock, Jr., and Profs. E. M. Chamot and V. A. Moore 
of Cornell, made some investigations as to the cause of the 
epidemic which disclosed the unsanitary conditions on the drain- 
age areas from which the water was obtained, and pointed to the 
public water supply of the Ithaca Water Company as the probable 
source of the infection. The board promptly ordered that the 
city water be boiled before being used for drinking purposes. 

It is important to state that Professors Moore and Chamot, 
in reports previously made to the local board of health, had 
warned that body that the water supply was polluted; and that 
the results of their analyses had been suppressed and kept from 
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the public press by the board for fear of alarming the people. 
These and other disclosures of real or imaginary delinquencies 
on the part of the local board of health, water company, and 
trustees of Cornell University gave the friend$ and foes’ of the 
university and city abundant food for criticism. The result was 
that more time was spent in trying to fix the blame for the epi- 
demic than in bringing it to an end. 

By this time the city was in a condition bordering on panic. 
New cases of fever were appearing at the rate of twenty or more 
a day and the epidemic was gaining headway rapidly. Hundreds 
of students were leaving the university, notwithstanding stren- 
uous efforts to keep them in the city. The railroads brought no 
one to Ithaca but carried heavy loads away. Business was at a 
standstill. The public press throughout the country, making 
capital of the epidemic, gave the widest possible advertisement 
of the unfortunate situation. 

When the number of cases had reached several hundred the 
State Department of Health sent a representative to Ithaca in 
the person of its expert on infectious diseases, Dr. F. C. Curtis. 
Dr. Curtis spent a day at-Ithaca investigating the conditions, and 
a few days later forwarded a report stating that undoubtedly the 
disease was typhoid fever and that the water supply of the water 
company was to blame for the epidemic; the source of the 
infection was probably a gang of Italian laborers. He advised 
the people to boil the water, and prophesied that in a short time 
the epidemic would wear itself out. 

But matters grew steadily worse and the Commissioner of 
Health of the State, Dr. Daniel Lewis, went to Ithaca to inves- 
tigate personally. Consultations were held, public addresses were 
made and various measures of relief were recommended. Fore- 
most among the instructions given by Dr. Lewis to the local 
board of health was to insist on thorough disinfection. This 
should include not only the disinfection of the stools, but also of 
the urine of the typhoid fever patients. It was desirable that 
household disinfection should be practiced also; and to insure 
that this should be properly done the commissioner recom- 
mended that competent medical inspectors be employed. Fi- 
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nally, but of the utmost importance, the local board of health 
was urged to compel physicians to report their cases of typhoid 
fever under the penalty of being fined from twenty-five to fifty 
dollars for each offence. 

But the people of Ithaca were beyond advice. Internal dissen- 
sions, and the utter demoralization of the commercial and edu- 
cational interests of the city, not to speak of the spirit of appre- 
hension which pervaded every household, made it impossible for 
them to unite on any form of local leadership to initiate the 
Measures which were necessary to restore public confidence and 
put an end to the epidemic. 

It was under these circumstances that I was requested by the 
State Department of Health to go to Ithaca and see if I could 
bring about relief. I arrived at Ithaca on March 4. Thanks 
to the energetic codperation which I at once received from the 
officials and employees of the city government, the authorities 
and professors of Cornell University, the president and others 
of the Ithaca Water Company, and the citizens themselves, the 
difficulties of the situation cleared rapidly. Public health work 
of a kind seldom seen outside of military situations soon regained 
for the board its lost prestige. Public confidence was gradually 
restored. The authorities of Cornell, from being on the point of 
closing the university, decided to keep it open and to hold a 
summer session. The frightened students returned ; business 
‘was re-established. By the lst of April I notified the local board 
of health that I saw no further need of my services, and 
that I should return to New York, leaving the sanitary work 
in their hands. I was requested to remain and supervise the 
work of the board until September 1, 1903, taking up, at the 
same time, the study of means for improving the drainage of 
the city. Satisfactory arrangements were made for this work and 
I remained. : 

Throughout my residence at Ithaca my official position was 
that of representative at Ithaca of the New York State Depart- 
ment of Health. In this capacity I acted as expert advisor to 
the local board of health. The steps taken to extinguish the 
fever were carried out by the local board, acting, as a rule; upon 
suggestions from me. 
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THE SANITARY CAMPAIGN. 


At the outset it was recognized that there must be money 
available for the sanitary work. The nature and extent of the 
preventive and corrective measures which were thought neces- 
sary were explained to the board of aldermen, who thereupon 
pledged to the board of health the credit of the city. 

The first thing to be done was to determine the origin and 
extent of the epidemic. An investigation was begun to discover 
as nearly as practicable where each c:se of fever originated, 
and when and where it occurred. Statistical records were made 
embodying this and various other pieces of information con- 
nected with the identification and location of the fever victims. 
The work was carried on with extreme care, several men being 
engaged upon the records for many weeks. 

In order to bring about harmony of action, numerous con- 
ferences with representatives of the principal interests at Ithaca 
were held. Some of these were of a public, and others of a 
private, nature. Ata meeting of the board of health, at which 
representatives of the city government, of the water company, 
and of the university were present, all pledged themselves to 
harmonious action. At a meeting of the physicians of the city, 
various technical matters and many opinions concerning the 
epidemic were discussed. Public conferences in the form of 
lectures were held, at which the principles of disinfection and 
household sanitation were dealt with. In articles offered to the 
press, instructions were given in the use of various protective 
measures against the fever, and the sanitary ordinances of the 
city which had a bearing on the situation were dwelt upon. 

It was found early that the disinfectants employed by the 
nurses were not of reliable quality, and, as good disinfectants 
were difficult to obtain, the city was advised to prepare and supply 
these necessities. The disinfectants chosen for distribution by 
the city were milk of lime and bichloride of mercury. These 
were supplied wherever a case of fever existed, four wagons 
being employed to make the rounds. The total quantity of milk 
of lime distributed was 23 231 gallons. The quantity of bichlo- 
tide of mercury was 1 930 gallons. 
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An investigation was set on foot to determine the cause of 
the epidemic, and various important matters connected with 
this topic were soon discovered. There was no doubt that 
the drinking water supplied by the water company was the original 
cause of the epidemic, but it was evident that the disease was 
being transmitted from person to person through carelessness 
and ignorance in nursing the sick. The sanitary condition of 
the city, which had been somewhat improved within eight or ten 
years, was in need of improvement. 

There were two obvious sources of danger in this direction. 
The city contained about 1 300 wells and nearly an equal number 
of privies. The latter were constructed without reference to 
seepage, unless a desire to have the liquid wastes escape into 
the ground might be so interpreted. It was thought advisable 
to clean and disinfect the privies and to analyze the waters of 
the wells. This work was undertaken in April and concluded 
in August. 

The total volume of excrement removed was 418 193 gallons. 
The material excavated from the privies was taken into the 
country and plowed into the soil. Twelve acres of poor ground 
were used for the purpose. Later, a remarkably successful crop 
of corn was grown upon this ground. It is a satisfaction to be 
able to say that in this extensive and dangerous piece of scaveng- 
ing work there was no sickness nor accident among the fifteen 
employees and eight horses continuously engaged. 

As a result of the analyses of well waters, over 30 per cent. 
of the wells were condemned. The total number of waters 
analyzed was 946. It is interesting to note that whole por- 
tions of the city could be blocked out by the records of the 
well examinations. In some sections, the water of nearly every 
well was polluted, while in other sections the wells could all be 
depended upon as good. The good wells were in clay; the poor 
ones in fissured rock. 

In order to determine the character of many suspected cases 
of fever, a large number of Widal examinations of blood were 
made. These proved of great value. 

To make certain that the milk supplies did not become infected, 
careful inspections were made of all the dairies furnishing the 











a oF eT 


or 


eS 
re 


od, 
he 








SOPER. 445 


citizens with milk. Other food supplies were examined into, 
and the quality and care of these important necessities were 
much improved. 

The work on the statistics of the epidemic soon showed that 
a disproportionately large number of the students of Cornell 
University had been attacked by fever, and, in consequence of 
this fact, inspections of boarding and rooming houses occupied 
by the students were systematically made. Every point of sani- 
tary importance connected with the living quarters of the students 
was carefully examined and recorded, as a result of which each 
house was given a sanitary rating. A list was published con- 
taining the address of every boarding house which passed the 
examination. 

One of the most important measures adopted, and, it is thought, 
an innovation in the management of typhoid epidemics, was 
the use of urinary germicides to eliminate bacterial infection 
from the bladders of convalescents. As is well known, the 
bladder, in a large number of cases of typhoid fever, becomes 
infected and enormous numbers of the disease germs are given 
off in the urine. Analyses of urine were made to determine the 
existence of the bacillus typhosus. In the event of the discovery 
of this germ the patient was held under observation and given 
urotropin until the bacillus disappeared. 

It was not long after the introduction of systematic measures 
for the suppression of the epidemic that public confidence began 
to be restored. The number of new cases of fever reported from 
day to day rapidly diminished, and although an occasional case 
appeared for several months, the epidemic ceased by April 1. 


THE LESSON OF THE BARNES WELL. 


It is proper to refer, before closing this account of the Ithaca 
epidemic, to an outbreak of fever which took place in one sec- 
tion of the city after most of the other cases had disappeared. 
This outbreak was the result of the contamination of a well 
on the property of a man named Barnes. The Barnes well 
had been famous; people who had learned to fear the city 
water went to the Barnes well with a feeling of perfect safety. 
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No one had ever been made sick from drinking this water. So 
great was the demand upon the well that the water was actually 
piped to another house. 

It was the original intention of the local board of health to 
examine every well in the city, and had this plan been carried 
out, the Barnes well would have been found to be polluted 
in time to prevent the outbreak which followed. Unfortunately, 
in a moment of economy, the well examinations were stopped 
and the Barnes well was one of a very few not tested. 

In about two weeks after the board of health stopped analyzing 
the well waters, many of the people who had been drinking from 
the Barnes well were taken ill. In all there were fifty cases of 
typhoid and five deaths traced to this well. 

When suspicion was directed to the well, I visited it and had 
the drain pipe from the water closet in the Barnes house exca- 
vated. The drain ran within three or four feet of the well. 
When the laborers dug the earth from beneath the drain, they 
found that the joints had been scamped; that is, insecurely and 
improperly closed. When the water closet in the Barnes house 
was flushed, the water would run through the drain to a point 
about ten feet from the well, whence it would flow out into the 
porous soil through the leaky joint and so into the well. On 
analysis, the water of the well was found to be grossly polluted. 

We needed, however, to find out how the drainage which 
entered the well had actually infected it. It was then discovered 
that Mrs. Barnes had suffered, some weeks before, with a mild 
attack of typhoid fever, which had been pronounced by her phy- 
sician to be grippe. We proved the real character of her disease 
by taking a specimen of her blood and examining it in the labo- 
ratory. The dejecta from this patient passed down through the 
water closet without disinfection; it escaped from the drain pipe 
into the well and, as we have said, occasioned fifty cases and 


five deaths. 


INDEPENDENT SANITARY MEASURES. 


I have not mentioned all of the sanitary measures which were 
taken to suppress the epidemic of typhoid and guard against 
future difficulty, but have indicated some of the most important, 
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with the idea of furnishing examples of the work done by the 
local board of health, under my advice. Important things were 
done by the city, the water company, and the university, sometimes 
without formal codperation with the health authorities. The 
water company constructed a municipal filter plant at a cost of 
something like seventy thousand dollars. The plant was designed 
by Mr. Allen Hazen and built under the supervision of Prof. 
Gardner S. Williams. This filter is now in operation, purifying 
the water of Six-Mile Creek, on the rapid or mechanical filter 
principle. 

The water mains of the distribution system were flushed, 
the city being divided into sections for this purpose, and the 
whole work was carried on under the direction of Professor 
Williams. 

Rules were made and established legally for conserving the 
purity of the water of Six-Mile Creek and Buttermilk Creek. 
These rules included precautions to be taken in the construc- 
tion and maintenance of privies, the disposal of sewage, stable 
wastes, etc., and forbade washing and bathing in the streams. 

The citizens undertook to find a new source of water supply 
which could not be contaminated, and sunk many wells in this 
undertaking. It is reported that their efforts have at last proved 
successful and that there is now an abundance of water avail- 
able from the wells. 

New methods of cleaning the streets and disposing of garbage 
and other refuse were inaugurated. A cremation plant for the 
consumption of refuse was erected to meet the emergency of 
the epidemic. Although this plant was for temporary use only, 
it is said to be in operation still. 

A thorough municipal house-cleaning was instituted early 


‘ in the spring. House-holders were induced to open up their 


hermetically closed dwellings to the free air and clean them out 
from attic to cellar. Back yards, forgotten alleys, and other 
unsightly places were cleaned up. The amount of rubbish 
brought to light was astonishing. 

The sanitary code of the city was enforced in a manner pre- 
viously unknown. Emphasis was placed upon the necessity of 
boiling the city water before using it, but, strange as it may seem, 
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this precautionary measure was continually evaded. To further 
prevent the people from drinking this dangerous supply, water 
from a pure, free-flowing well was peddled from house to house 
at the nominal price of one cent per gallon. 


COST OF THE WORK. 


The total cost of the sanitary campaign was somewhat over 
$108 000. This takes into account the cost of the filtration plant 
built by the water company. The board of health itself spent 
$10 000. The privy cleaning cost $5000 more; the inspection 
and plumbing improvements of students’ boarding houses are 
estimated to have cost about $10 000 additional; the construc- 
tion of the garbage destructor and improved collecting service 
cost $3000. Filters, which I have not before mentioned, con- 
structed for the purification of the water supply of Cornell 
University, cost about $10 000. 


PRESENT OUTLOOK WITH RESPECT TO TYPHOID. 


The history of typhoid at Ithaca from the end of the epidemic 
to the present time may be of interest. I have just been in- 
formed by the health officer that in the year ending September 1, 
1904, there were in the whole city thirty-six cases of typhoid 
fever. Of these, twenty-eight occurred before the first of Jan- 
uary and the remainder since. Those which took place from 
September to January are regarded by the board of health of 
Ithaca as due to the drinking of water from mains which had 
not been thoroughly cleaned. 

It is doubtful if typhoid fever will ever gain a foothold in the 
city again. The work of extinguishing it was thorough and 


apparently complete. The record for the year following the © 


epidemic is probably cleaner than any record would have been 
for many years, had the returns of cases been as accurately made. 
The site of the city is one of great beauty and natural attrac- 
tiveness. It can, and probably will, be made one of the healthi- 
est and best regulated cities in the world. If this is done, its 
destiny is clear. So long as the great university remains, Ithaca 
will be a city of homes, and the people will be intelligent and 
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cultivated. They should now be far-seeing in sanitary matters. 
Seldom has so terrible a lesson of the consequences of sanitary 
neglect been given. That the world believes that this lesson 
has been well learned is evident by the fact that the prosperity 
of the city suffered no permanent impairment. The freshman 
class which entered Cornell in the autumn following the epidemic 
was the largest in the history of the university. 


DISCUSSION. 


Mr. Frank L. Fuuuer.* We have all been very deeply inter- 
ested in what Mr. Soper has said, and I think we are greatly 
indebted to him. Those of us who have to do with water supplies 
ought to receive a new impulse to see to it that our supplies are 
carefully guarded from sources of pollution. It seems to me 
that this is the most vivid illustration of carelessness and poor 
management that we could have had brought before us. 

There is one question I should like to ask Mr. Soper. He spoke 
about the cleaning of the water pipes during the latter part of 
the time of the epidemic, and I should like to ask what method 
‘was pursued in doing it. 

Dr. Soper. The question was thoroughly considered, and 
it was proposed by Prof. L. M. Dennis of the Department of 
‘Chemistry of Cornell that the pipes should be disinfected. He 
wanted to send to Europe, I think, for a large quantity of per- 
manganate of potash, and run it into the distribution system in 
some way and so destroy all the infectious germs. Professor 
Dennis thought this would not do any injury to the pipes or to 
the connections. It was finally decided, however, that it might 
not prove as effective as hoped, and that it might have this 
effect: If the pipes were not thoroughly disinfected a calamity 
might result, as the people would in all probability give up 
boiling the water if they thought the germs in the pipes had 
all been destroyed. Other methods of disinfecting the pipes 
were considered, and after a conference with representatives of 
the water company, and particularly with Prof. Gardner S. 
Williams, who was the engineer of the water company, it was 
thought best to flush out the mains as thoroughly as feasible, as 
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soon as the improved water supply was available, — that is, as 
soon as the filters were put in operation; and that was done by 
dividing the city into sections, and concentrating the pressure 
first in one quarter and then in another. I should not like to 
say that I considered that sufficient. I do not believe that Pro- 
fessor Williams did, and I do not believe any one would, but it 
seemed to be the best thing that was available at that time. 

A Memser. What was the condition of_the inside of the pipes? 
Were they smooth, showing the treatment which the pipes were 
originally subjected to, or were they covered with tubercles and 
was sediment deposited, or were they clean and bright? 

Dr. Soper. I think there were many portions of them which 
were tuberculated, and there was considerable sediment, I think, 
in some of them. 

Mr. KennetH ALLEN.* I think perhaps this is the most 
thorough investigation which has ever been made of a public 
water supply, and I think one of the interesting features of the - 
investigation is the number of different points of attack that 
were developed, the many different sources of infection that were 
brought out. I would like to ask Dr. Soper if it was supposed 
that there was much infection through dust containing typhoid 
germs being blown about? 

Dr. Soper. It did not seem to be so. You see it was so early 
in the season that there was little dust excepting in houses, but 
it was thought that dust might have played quite an important 
part in the houses. 

Mr. AtLEN. You spoke of the danger of infection from pig- 
pens and manure heaps. The original source, of course, would 
have to come from a typhoid fever patient, would it not? 

Dr. Soper. The danger I referred to was this: In the epi- 
demics I have investigated, I have invariably found that the male 
population of the farm uses the manure pile as a receptacle for 
their excrement. The women use the privy, and the men go out 
to the barn. Now, if a man has typhoid germs in his intes- 
tines and in his bladder and is throwing them off, he will throw 
them off into the manure pile. 

Mr. ALLEN. That is a very interesting point. Is it known 
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or is there a preponderance of opinion one way or the other, as to 
the identity of the form of the typhoid bacillus? 

Dr. Soper. That is, perhaps, one of the most vexed problems 
now before bacteriologists. One of the latest ideas I am almost 
afraid to speak about because it seems to tend to upset past theories 
which have been very carefully built up. But there is a young 
man who has made some observations in Strasburg who claims 
that the ordinary colon bacillus may, under some circumstances, 
be transmuted or transformed into the typhoid germ. But I 
think it is the prevailing opinion among conservative bacteriolo- 
gists that we should regard that theory with doubt until the 
matter is more carefully investigated. 

Mr. ALLEN. I happened to be at Ithaca when Dr. Soper 
was making these investigations, and I can testify to the feeling 
of panic there was among the people there, especially the students. 

Mr. E. H. Foster. I should like to ask Professor Soper how 
near to the intake of the water company the first positively known 
source of pollution was, and how near it the culvert was where 
“ Toothless Ben” was working. 

Dr. Soper. I can answer the second question more briefly 
than the first. The culvert where “‘ Toothless Ben ” worked was 
within three miles of the intake, measured by the stream. The 
nearest source of pollution was, I should say, an eighth of a mile, 
and that was one which a superficial investigation might have 
hit upon as the cause of the epidemic. It was the residence of 
a woman of notorious character. Just prior to the epidemic she 
had been suffering from a disease which she herself pronounced 
unmistakably typhoid fever. Her physician did not call it that. 
He said she suffered from grippe. With a good deal of difficulty 
I got some specimens of her blood, and they did not give the posi- 
tive result of typhoid. That, however, did not prove that the 
woman had not had it. There is no doubt that the waste from 
the house was thrown down the precipitous bank of the stream 
within an eighth of a mile of the intake of the water supply. It 
may be that this was the cause of the epidemic. I must say, 
however, that I have not in my own mind fixed upon the pollution 
of the water supply at any one specific point as the sole and suffi- 
cient cause of the Ithaca epidemic. Among such a large number 
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of sources of pollution as were obvious, it was difficult to dis- 
criminate. Any one of over a dozen might have been the cause. 

Mr. L. M. Hastines.* I suppose that what we have heard 
here to-day brings to the mind of every superintendent the possi- 
bility of the pollution of his own supply. When we have heard 
how great a result may come from a slight cause, it certainly is 
a matter for the gravest consideration and something to incite 
us to the closest examination of our water supplies. I remember 
a few years ago Professor Sedgwick spoke of the epidemic at 
Lowell, and he traced that, I think, to one solitary case of typhoid 
on 2, stream some miles from the city. Now, if that is the case, 
what protection have we against an epidemic from a cause which 
it is impossible to detect? If a single case of typhoid on a remote 
branch of the system may affect the whole system, it does seem 
as though our health and lives were in a pretty precarious situa- 
tion. 

There are some precautions which I suppose we can take to 
reduce the likelihood of infection. I suppose the first thing 
would be to make a sanitary survey of the whole watershed and 
locate the most dangerous points. That is most commonly done 
nowadays by a house-to-house visitation and abolishing as far as 
possible the points of contagion. In some cases where privies 
have existed before the taking of the water supply, it would seem 
as though the only thing to be done was to introduce some im- 
provement, and I know that on the Cambridge supply where 
such danger has existed, the water board at its expense has 
abolished privies and open cesspools and substituted water-tight 
brick vaults. Those brick vaults are cleaned out by the water 
board. This is a precautionary measure against just such cases 
as Dr. Soper has referred to this morning. I don’t know whether 
any method of disinfection by copperas or other chemicals 
would be sufficient, but it does seem to me that where such sources 
of pollution exist on the water supply or its branches, something 
of this sort would be efficient. 

There is one matter the doctor spoke of which interested me. 
He said that young men are more subject to typhoid infection 
than old men are. I suppose in a generic way that that is true, 
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that all young men are more subject to fevers and older men are 
more subject to inflammations. I should like to ask the doctor 
if he knows of any reason why young men should take the typhoid 
fever more easily than old men. 

Dr. Soper. No, I do not know of any reason. Of course, it 
is not young men only, but young women also. If you examine 
any exhaustive work on hygiene you will find tables showing the 
relative prevalence of typhoid among people of all ages. It seems 
that there is an age relation with many of the infectious diseases. 
Measles and other diseases that we commonly speak of as diseases 
of childhood attack young people more than old people, not be- 
cause old people have had the diseases once and so are immune to 
them, but apparently for some other reason, children are more 
susceptible. 

Mr. Epwarp ATKINSON. I remember there was a serious 
epidemic at Windsor, Vt., a few years since. Desmond Fitz- 
Gerald was sent for in haste, and he went up there and found a 
single case of typhoid in a farmer’s house which drained into the 
water supply, and from that single case the water supply of Wind- 
sor, which is one of the most healthy places in the country, had 
been infected and an epidemic had resulted. 

Pror. E. G. Smira.* I want to express my appreciation of 
what Dr. Soper has said this morning and of the very thorough 
way in which he has gone into the unearthing of the mysteries 
of the epidemic at Ithaca. Those of us who have had to do with 
this sort of a problem elsewhere realize very keenly the labor 
involved and the thoroughness with which the work has been 
done. I was much interested in the discussion of the cases, and 
I raised in my own mind the question of how many of them were 
due really to the water, and how many, or what proportion, of 
those 1 350 cases were due to what we call “ contact infection ” 
or ‘‘comrade infection.” I don’t know as the doctor has any 
data bearing upon that point, but it is certainly an interesting 
one. The fact remains, however, that the primary infection of 
that community was due to the impurity of the water and to 
the shocking conditions which existed above the intake of the 


public supply. 
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I wish I had time to say something which would be corrobo- 
rative, perhaps, of the line of work which has been carried out at 
Ithaca. There is another chapter there in this old, old story of 
the pollution of our supplies, our great supplies and our small 
supplies, by persons suffering from the acute stages of typhoid 
fever, or, indeed, from those often more dangerous cases of what 
are known as “ walking typhoid.” It has been myjfortune to 
examine into some of the epidemics, large and small, which have 
prevailed in the Western states. I should like to go somewhat 
into the details of the epidemic at Rockland, IIll., which was 
directly traceable to the pollution of the water supply. Perhaps 
later when I may be in Boston, as I hope to be for a few months 
this winter, I may have the pleasure of speaking to you upon that 
epidemic, which certainly was a most remarkable one, and the 
history of which has not as yet, I believe, found its way into print. 

I should like to speak of the epidemic at Baraboo, Wis., where 
we had direct proof that the outbreak was due to contamination 
of the water supply. It is a comparatively small town, two or 
three thousand inhabitants only, and there were not more than 
two hundred cases, with a death rate of perhaps one in thirty, and 
the evidence was as certain as anything which has been presented 
here regarding the outbreak at Ithaca. The town is situated on 
a river. The sewage passes into a canal, which is taken from 
above a dam below the city, and for some mysterious reason the 
water supply pipe was laid on the bottom of that canal, the supply 
being from wells on one side of the canal and the pumps being 
situated on the other. Why the pipe was ever laid there I 
cannot imagine, but worse than that, in the pipe was a T and 
valve so that an extension could be put on, and there were 
three joints. In consultation with Dr. Russell, of Madison, 
Wis., I was called on to find the cause of an outbreak of typhoid 
fever in the town, there being at that time about seventy-five 
eases. After beating around for three or four days we plotted 
out the cases as they were reported. We found that they would 
come in, one, two, three or four, and then suddenly there would 
be a rise to seven or eight cases; then the number would drop to 
two or three, and then in the course of twelve or fourteen days 
there would be another rise. That is, there were waves, as it 
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were, or periods when there were many more cases reported than 
at other times. 

That led to an investigation as to what had happened on certain 
dates. Reckoning back to cover the period of incubation of 
typhoid fever, about fourteen days, we went down to the pumping 
station and asked them what they did on the date in question. 
“ Did you take any raw river water from the canal that day?” 
‘“‘ No, sir; the pumps were operated just exactly on that day as 
on other days.”” I asked the engineer, ‘‘ What did you do on the 
thirteenth day of July?” reckoning back fourteen days. ‘ We 
didn’t do anything except to operate the pumps just the same 
that day as before.” But somebody went out and came back in 
a few minutes and said, “ Why, that was the day we started the 
steam pump.” Well, on looking up the records we found that the 
thirteenth day of July was a very hot day, and the water power 
pumps were inadequate and the auxiliary steam pump had been 
started. Reckoning back fourteen days the other way we found 
that on the 27th of July the steam pump had been started again. 
I turned to the superintendent and said, “ You go down and 
you will find that the packing is out of the joints in that pipe 
at the bottom of the canal, and that you have got leaks 
around the joints.” Said he, ‘‘ How do you make that out?” 
I replied, “ I will tell you. Ordinarily the silt will settle down 
around the joints and the jar of the water pumps is not enough 
to start it, but the pulsation upon the main pipe when the 
steam pump was started has been sufficient to jar out the 
silt.” So they drew down the water and found five leaks, 
one of which you could put your hand through. In other 
words, the lead had dropped away, the silt had taken its 
place, and the increased jar on the intake pipe had caused that 
silt probably to be sucked in and caused a leak, so that the dirty 
water from this canal could go through and find its way into the 
main. Fourteen days after that first starting of the steam pump 
the typhoid fever broke out, and fourteen days from the time the 
steam pump was started up the second time the fever increased. 
We ordered that pipe taken out altogether, so that the canal water 
could not find access at all to the mains, and the epidemic then 
died out. 
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I might go over the same story at Ashland, Wis.; I might go 
over the same story again at Duluth, Minn.; and I might go over 
the same story again in the city of Minneapolis, where there was. 
a second outbreak this year. And so you will find it is the same 
story over and over again of the water supply being the primary 
cause of the outbreak of this dread disease. 

A friend back here (Mr. Hastings) asks how we are going to 
prevent it. The only way is by eternal vigilance. I was called 
upon to make an investigation of the Denver supply. What did 
we find? At a point sixteen miles above the lake we found a 
brother and sister sick in bed with typhoid fever, and the dejecta. 
from those patients were thrown out, without any disinfection 
whatever, into Bear Creek and found their way to the city. The 
health commission went up and bought that house and took 
the sick people —it was in warm weather —out into a tent 
which was erected temporarily, and burned down the house, 
cleaned up the débris and covered the spot with loam. To-day 
if you went out where that house stood you would find a bright, 
green grass plot. 

Eternal vigilance, watching the plant continually and keeping 
after it, is the only recommendation I have to make to those 
who have to do with the operating of public water supplies, 
for it is only in that way that they can be certain of guarding 
against not only the open causes which everybody knows 
about, but the far more insidious causes that the public never 
will know about till the dire result of some great outbreak 
follows. 

Mr. M. N. Baxer.* It is certainly appalling to think that 
such an epidemic, caused by conditions such as have been 
described, could have occurred so recently; and it is all the more 
appalling when we realize the fact, as we must, that there are 
hundreds of other communities that have the danger of the same 
kind of epidemic, of equal severity, impending at the present 
moment. As many of you doubtless remember, during the past 
winter we had a large number of outbreaks, and one or two epi- 
demics which rivaled in importance that at Ithaca. Those out- 
breaks attracted a great deal of attention, and I think they have 
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done a great deal to arouse the public mind to the necessity of 
guarding against them in the future. 

The precautions which can be taken against such outbreaks 
naturally divide themselves under two heads. One of them, and 
the first, concerns more particularly an association like this, 
composed of water works superintendents and engineers. The 
duty of a water works superintendent and of a water board is, of 
course, to do all that is possible, first to prevent the pollution of 
the water, and second, to make sure that the water when neces- 
sary is purified before it is delivered to the consumer. 

Now, in view of the almost insurmountable difficulties in pre- 
venting occasional pollution in sparsely populated drainage areas, 
and the general apathy and indifference of the public, whose 
interest and support is necessary to prevent contamination, both 
in the rural districts and in the districts nearer the cities, I think 
we may say the time has come when we in the United States will 
have to do as is done in Great Britain and Germany, and begin 
to make our plans to effectually purify all water derived from 
surface sources. That subject, of course, might be dealt with at 
length, but as the time is short, I wish to pass on to the precau- 
tions of the other line. 

Those are more general in their nature, but as the water works 
superintendents and other officials have such a great burden of 
responsibility upon them, I think that they must try to arouse 
the public, the various municipalities and municipal authorities 
of the country, to the necessity of a thorough reorganization of 
the work of the local boards of health. Here is where the trouble 
arises. Scarcely any of the cities of the United States, to-day, 
large or small, are taking effective precautions through their local 
boards of health to protect the purity of their water supplies and 
to prevent these epidemics of typhoid which arise, not always 
from water supplies, but from many other sources. 

It is for the interest of water works authorities to have the 
necessary work done to prevent the spread of typhoid through 
other causes than the public water supplies. Many epidemics, 
mild outbreaks generally, but sometimes quite considerable ones, 
come through the milk supplies. The protection of the milk 
supply is a rural question, and it comes in naturally and is closely 
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related to the protection of surface water supplies. Now, I ven- 
ture to say that with efficient board of health work, with suffi- 
cient registration of vital statistics, such epidemics as occurred 
at Ithaca, and more recently at Butler, Pa., and a number of 
other places, could never have attained the importance that they 
did. They would have been stamped out long before so much 
mischief was done; and ordinarily the secondary infection would 
be prevented by proper board of health work. 

There are a few questions which it would be very interesting 
indeed to discuss at greater length and to have the author of the 
paper answer, but in view of the lateness of the hour, perhaps 
the answers to those questions might be given in writing in closing 
the discussion. There is one thing, however, which vitally con- 
cerns us all in view of the educative value of such a study as was 
made at Ithaca and has been presented in outline here. Why 
was not that report, which was worked up with great care, and 
which would have been of inestimable service in carrying on the 
campaign against the spread of typhoid fever throughout the 
country, made public? Why has it been suppressed? The 
report, as I understand it, was completed practically a year ago. 
The study was made by the Department of Health of the State of 
New York at great expense, and that report should have been. 
published in a large number of copies and circulated broadcast 
throughout the state of New York, in order to arouse other 
communities to the necessity of carrying on preventive work. 

Another question is, How could such conditions as existed at 
Ithaca have arisen in a university town? Now, that is rather a 
delicate question and opens up an opportunity for a very great deal 
of discussion. I thought, at the time, a great deal about it, and 
this thing came to my mind among other things: Philadelphia, 
for instance, in which is located the University of Pennsylvania, 
a university city, has been suffering through these many years 
from a very large number of cases of typhoid fever. The Uni- 
versity of Pennsylvania, so far as we know, did comparatively 
little, but there the problem was so great and so far beyond the 
influence of the university that we might not expect it could do 
much except through the individual efforts of some of the members 
of the staff. I think as a matter of fact that some of them did 
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have a very great influence in the early days upon the protection 
of the Schuylkill. But in a smaller place like Ithaca, and like 
Beloit and many other places where there are universities, the 
teaching staff of the university can have and should have a very 
great influence in the protection of the public health. I think 
that is worthy of reflecting upon, at least. Has Ithaca an effi- 
cient board of health to-day? Is it in a position to keep down 
these dangers along the same line? I have understood that, 
notwithstanding its severe lesson, politics and a multiplicity of 
conflicting interests of one sort and another have prevented the 
carrying out of efficient work. 

One of the greatest difficulties which any local board of health 
has to contend with in trying to put the municipality under its 
care in proper condition to-day is the finding of the proper sort 
of men to carry on the work of inspection and protection of the 
public health. There is not in the United States to-day any 
means of providing the training which is necessary for an execu- 
tive health officer or health inspector, and we are continuously 
confronted in the community in which I live — Montclair, N. J. 
— with that fact. Every few years we have to go through the 
finding of a new man to occupy the position of executive health 
officer. We are in that position to-day. We had in Montclair 
a few years ago an outbreak of typhoid fever which resulted 
in something over eighty cases,—a milk epidemic — due 
to a mild case of typhoid in the family of a milkman. It 
was the case of a young man who worked in the dairy and 
who went to a privy which was located a little higher than 
a well, from which water was drawn to wash the milk cans, 
etc. We had, as I say, in Montclair some eighty cases, and they 
were all on one milk route. And this illustrates the fact that 
the burden of this responsibility for typhoid does not all rest 
upon the water works men, although water is generally at the 
bottom of the matter. That epidemic aroused public interest 
so much in Montclair that they have backed up the work of the 
board of health ever since, and we have had almost without 
exception during the last eight or ten years a trained man as 
executive health officer in the town. We have generally gone to 
Professor Sedgwick at the Massachusetts Institute of Technology 
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and asked him to find some man for us, because the course there 
and the work under Professor Sedgwick and formerly under Pro- 
fessor Drown seemed best to fit men for that position. But every 
two or three years the man we get becomes so valuable that he 
is sought for other lines of work elsewhere and given greater 
compensation. We have just lost a man who has gone on to the 
United States Geological Survey to assist in the work of the 
investigation of water supplies and their pollution. And so we are 
again confronted with the necessity of finding a competent man, 
and there is no place to go where we can find a number of men 
to draw upon for that work. 

This Association and its members have an opportunity for a 
great deal of usefulness in bringing the attention of the public 
authorities to these other phases of water pollution resulting in 
typhoid fever epidemics, and also in bringing home to our educa- 
tional institutions their duty towards the smaller communities 
in which they are located, and the need of courses in all of our 
leading institutions of learning which shall fit men to carry on the 
health protective work of our cities and towns. 

PRESIDENT Brooks. I have noticed that that old fallacy 
which was advanced by Franklin years ago in England as to the 
ability of running water to purify itself by oxidization in going 
a certain distance seems to have more vitality than any error I 
ever knew of. People living on water drainage areas discharge 
their filth into the water supply with the idea that it will become 
perfectly harmless by running a short distance. Do you not find 
that idea to exist quite generally, Dr. Soper? 

Dr. Soper. I do, indeed. 

PrEsIDENT Brooks. It seems to be something which has 
become thoroughly instilled in the minds of many peuple, espe- 
cially those living in the rural districts; they seem to feel that 
filth can be cast into a running stream with perfect impunity. I 
might say also, in connection with what Mr. Baker has said in 
regard to the codperation of local boards of health, that we find 
it very difficult to interest the boards of health of adjoining towns _ 
in the welfare of their neighboring cities. They may be interested 
in their own affairs, but if our water supply is collected in their 
towns they take very little interest in preventing its pollution. 




















DISCUSSION. 461 


We may say to them that their people visit us, and that our 
people visit them, and that there is an intimacy between the 
people of the different communities which makes it incumbent 
upon them to guard our supply as jealously as their own, but that 
does not seem to have any force with them. Here in New Eng- 
land, where our milk supply comes from adjoining towns, our 
local board has nothing to do with the conditions under which 
the milk is furnished, and it really seems s »metimes as though if 
any really efficient work is to be done, it will devolve upon the 
state to do it. 
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PROCEEDINGS. 


TWENTY-THIRD ANNUAL CONVENTION. 


Houyoke, September 14, 15, 16, 1904. 


The Twenty-third Annual Convention of the Association was 
held in Holyoke, Mass., on Wednesday, Thursday, and Friday, 
September 14, 15, and 16, 1904. The headquarters of the Asso- 
ciation during the convention were at the Hotel Hamilton, and 
the meetings were held in a hall in the hotel. 

The following members and guests were registered : 


MEMBERS. 


S. A. Agnew, Kenneth Allen, F. E. Appleton, M. N. Baker, C. H. Baldwin, 
L. M. Bancroft, F. A. Barbour, H. K. Barrows, G. W. Batchelder, J. E. Beals, 
J. F. Bigelow, F. E. Bisbee, George Bowers, E. C. Brooks, James Burnie, G. F. 
Chace, R. C. P. Coggeshall, M. F’. Collins, C. E. Colver, W. R. Conard, F. H. 
Crandall, G. K. Crandall, G. E. Crowell, L. B. Cummings, E. R. Dyer, E. A. 
Ellsworth, August Fels, B. R. Felton, E. H. Foster, A. M. French, F. L. 
Fuller, D. H. Gilderson, T. C. Gleason, A. 8. Glover, F. W. Gow, J. D. Hardy, 
L. M. Hastings, V. C. Hastings, A. R. Hathaway, W. C. Hawley, Rudolph 
Hering, H. G. Holden, R. E. Horton, J. A. Huntington, E. W. Kent, 
Willard Kent, G. A. King, E. S. Larned, F. H. Luce, T. H. McKenzie, 
Hugh McLean, D. A. Makepeace, T. W. Mann, A. E. Martin, John Mayo, 
F. E. Merrill, F. L. Northrop, O. E. Parks, Washington Paulison, H. D. 
Parsons, H. E. Perry, A. E. Pickup, 8. P. Senior, E. M. Shedd, J. Herbert 
Shedd, C. W. Sherman, M. A. Sinclair, G. H. Snell, G. A. Soper, H. T. Sparks, 
H. W. Spooner, J. F. Sprenkel, G. A. Stacy, J. J. Sullivan, R. J. Thomas, 
J. L. Tighe, C. K. Walker, C. S. Warde, Timothy Woodruff, G. E. Winslow. 
— 80. 

ASSOCIATES. 


Ashton Valve Co., by C. W. Houghton; Builders Iron Foundry, by A. B. 
Coulters; Chadwick-Boston Lead Co., by C. N. Fairbairn; Chapman Valve 
Mfg. Co., by Herbert E. Stone, Edward F. Hughes and E. L. Ross; Coffin 
Valve Co., by H. L. Weston; Henry A. Desper; Garlock Packing Co., by 
F. E. Putney; Fred C. Gifford; Greenwood & Daggett Co., by G. F. Chace 
and W. H. Greenwood; Hart Packing Co., by Horace Hart; Hersey Mfg. 
Co., by J. A. Tilden, Albert S. Glover, F. A. Smith and H. D. Winton; Inter- 
national Steam Pump Co., 4 Charles B. Moore and Samuel Harrison; Ken- 
nedy Valve Co., by M. J. Brosnan; Lead Lined Iron Pipe Co., by T. E. 
agp and Franklin Bancroft; Ludlow Valve Mfg. Co., vi H. F. Gould; 
H. Mueller Mfg. Co., by F. B. Mueller and W. L. Dickel; National Meter Co., 
by Chas. H. Baldwin and J. G. Lufkin; Neptune Meter Co., by H. H. Kinsey, 
C. A. Vaughan and D. B. McCarthy; Norwood Engineering Co., by H. W. 
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Hosford; Pittsburg Meter Co., by T. C. Clifford; A. W. Chesterton & Co., 
by Wm. M. Rea; Rensselaer Mfg. Co., by F. S. Bates and Charles L. Brown; 
Ross Valve Co., by Wm. Ross; A. P. Smith Mfg. Co., by Anthony P. Smith, 
D. F. O’Brien and F. N. Whitcomb; Sumner & Goodwin Co., by H. A. Gor- 
ham; Sweet & Doyle, by H. L. DeWolfe; Thomson Meter Co., by 8S. D. 
Higley; Union Water Meter Co., by F. L. Northrop and W. F. Hogan; U. S. 
Cast Iron Pipe & Foundry Co., by W. B. Franklin; R. D. Wood & Co., by 
Chas. R. Wood and W. G. Woodburn. — 47. 


GUESTS. 


Mrs. E. C. Brooks, Mr. & Mrs. James P. Bacon, Wm. H. Cutler, Cambridge; 
Allen M. Pierce, Harry H. Atkinson, F. A. Leavitt, Charles Wilson, T. P. 
Taylor, Edward Atkinson, Mrs. Horace Hart, Miss J. M. Ham, Boston; Mrs. 
A. E. Gardner, Mrs. J. E. Burden, Mrs. J. H. Cushing, Middleboro; Mrs. D. 
H. Gilderson, Haverhill; Mrs. John Mayo, Bridgewater; F. J. Gifford, T. F. 
Monaghan, Fall River; Mrs. George A. Stacy, Mrs. J. F. Bigelow, Mr. & Mrs. 
A. E. Longley, Hon. F. R. 8. Mildon, W. H. Osgood, A. H. Coughlin, Marl- 
boro; Mrs. Edward L. Ross, Mr. & Mrs. Chas. O. Churchill, Mr. & Mrs. C. A. 
G. Winther, Mr. & Mrs. F. L. Lane, G. Doran, Indian Orchard; T. J. Gavin, 
Watertown; George C. Hunt, Worcester; F. 8. Dewey, Jr., John L. Hyde, 
G. W. Rosaback, 8. W. Hildreth, Westfield; Charles F. Merrill, Somerville; 
Mrs. A. E. Martin, Mrs. Charles A. Kilburn, Rufus Fuller, F. A. Holden, 
Charles Davis, M. J. Harrington, E. A. Helmick, Edward P. Butts, Spring- 
field; W. H. Wilcox, A. L. Wright, P. J. Moriarty, H. E. Gaylord, R. F. 
Kennedy, M. J. Moriarty, South Hadley Falls; E. L. Arundel, Lawrence; 
M. Schofield, E. W. Bigelow, Webster; Mrs. George Bowers, Miss Helen 
E. Bowers, Mrs. F. E. Appleton, Mrs. R. J. Thomas, R. J. Crowley, Grover 
Fels, F. L. Weaver, Alvah Weaver, M. J. Dowd, P. Kelley, E. W. Lovejoy, 
Lowell; Mrs. George E. Winslow, Mrs. Fred C. Gifford, Waltham; Mrs. 
H. W. Hosford, Florence; Mrs. H. B. Hamilton, Chester; Mr. & Mrs. C. G. 
Howe, Orange; George M. Hawkes, Portland; J. Emerson, Bangor, Me.; 
George Goodhue, Concord, N. H.; Mrs. Willard Kent, Narragansett Pier, 
R. I.; C. B. Crowell, Brattleboro, Vt.; C. A. Goodhue, H. R. Cooper, Mrs. 
P. J. Sullivan, James Hosfall, John Hosfall, Thompsonville, Ct.; George F-. 
Bard, Norwich, Ct.; Mr. & Mrs. J. M. Kinder, Meriden, Ct.; Mr. & Mrs. E. G. 
Smith, Beloit, Wis.; H. C. Jenkins, New Milford, N. Y.; W. E. Lincoln, 
New Berg, N. Y.; J. Grace Billings, Cambridge, N. Y.; A. R. Foley, Trenton, 
N. J.; J. C. DeMello, Jr., New Bedford, Mass.; Mrs. Washington Paulison, 
Passaic, N. J.; Mrs. F. H. Luce, Wood Haven, N. Y.; W. C. Hopper, Pater- 
son, N. J.; T. J. Nagle, Erie, Pa.; J. F. O’Brien, New York City; Alice S. 
Corner, W. E. White, F. H. Evans, P. J. Lucey, F. J. Millane, Alexander 
O’Brien, J. F. Curvan, W. B. Reid, Mrs. E. A. Ellsworth, T. H. Sears, A. C. 
Edson, E. M. Dickinson, George H. Miller, A. Davis, W. J. Howes, Thomas 
Stansfield, John J. Kirkpatrick, Elizabeth Sullivan, Ella G. Partridge, Marion 
B. Corner, Annie L. Kelton, Louise Tower Dickinson, Millie D. French, Patrick 
Gear, Thomas E. Bligh, H. E. Fuller, John Stalker, Wm. G. Lee, Theo. L. 
LaFrance, W. H. Abbott, M. F. Walsh, Lillian A. Utley, W. D. Ballard, 
James M. Kennedy, V. E. Hastings, W. H. Whitcomb, Mrs. J. J. Sullivan, 
J. J. Dunn, Hon. Arthur B. Chapin, Homer J. Stratton, A. Ek. DeWolfe, 
R. P. Cunningham, Chas. L. Newcomb, W. M. Reynolds, W. J. Sumner, 
Robert E. Neweomh, Albert E. Denison, J. M. Kearns, I. R. C. Winchester, 
A. F. Sickman, 8S. E. Whiting, L. E. Connell, George Nightingale, Joseph 
K. Barber, E. D. Lombard, John C. Dickinson, F. M. Sears, 8. B. Slayton, 
A. D. Cooke, A. K, Wheeler, C. D. Powers, W. V. McCarthy, H. A. Wheeler, 
C. N. Wheeler, C. L. Allen, F. H. Metcalf, F. A. Smith, John 8. Hildreth, Mrs. 
W. G. Dwight, R. H. Cahill, G. H. Smith, Frank A. Woods, E. Hart, C. Range, 
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Mrs. W. Bradford, Ashton E. Hemphill, W. E. Sauvin, Thomas Moynihan, 
Frank Feather, N. P. Avery, Charles W. Haworth, M. J. Alyson, Patrick H. 
Carey, James F. Cleary, Charles E. Mackintosh, A. P. Capin, Terrace O’Don- 
nell, G. L. Bosworth, W. C. Livermore, John J. Dowdall, Frank Quigley, 
N. W. Hart, C. P. Lyman, Edward Stratton, Ralph G. Waite, C. F. Thran- 
hardt, Mr. & Mrs. Thomas Appleton, Holyoke, Mass. — 192. 

(Names counted twice. — 4.) 


WEDNESDAY, SEPTEMBER 14. 


The Convention was called to order at 11 a.m. by President 
Edwin C. Brooks, who introduced Mayor A. B. Chapin of Holyoke. 
The mayor spoke as follows: 


ADDRESS OF WELCOME BY MAYOR CHAPIN. 


Mr. President, Ladies and Gentlemen, —It is proper that when 
we are extending to the members of the New England Water 
Works Association a most cordial greeting to our city, the con- 
dition of the atmosphere should be such as it is, — not to throw 
any wet blanket upon the success of your meeting, but +o show 
you that we in Holyoke are great believers in water. (Laughter.) 
But I know that the committee have arranged it so that when 
you go around to inspect our beautiful city the sunshine will be 
turned on. Our city is one that has been built up, I may say, 
by water. The Connecticut River has been harnessed to turn 
rags into paper, to manufacture cloth and thread and machinery 
and the other products of our factories which have made Holyoke 
what she is to-day, not only famous as the city where the best 
writing paper in the world is made, but also one of the leading 
cities in this section in all lines of manufacture. 

Your Association is interested in water, not as it is used for 
manufacturing purposes, however, but in its relations to the 
municipality. One of the greatest problems which can confront 
any city is the obtaining of a pure water supply. We are for- 
tunately situated in that respect here, being on a side hill, so that 
we can take the waters as they come down from the hills and 
mountains above us. We are by nature provided with an ade- 
quate supply, and our water commissioners have utilized the 
sources of supply in such a way that we believe they will be ample 
for our needs for a great many years to come. While other cities 
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are still compelled to face serious questions in connection with 
their water supply and drainage, involving large expenditures of 
money, we feel that those questions have been solved here satis- 
factorily. We trust that you will be benefited by your visit to 
us, and that we may also be benefited by your presence among 
us and by the new ideas which we may gain from our intercourse 
with you. (Applause.) 

Mr. M. H. Whitcomb, president of the Holyoke Business Men’s 
Association, was then presented by President Brooks, and he 
spoke as follows: 


ADDRESS OF WELCOME BY M. H. WHITCOMB, PRESIDENT HOLYOKE 
BUSINESS MEN’S ASSOCIATION. 


Mr. President, Mr. Mayor, Ladies and Gentlemen,— Since it was 
fully decided that we were to have the honor and pleasure of 
having you as our guests here in Holyoke, I have tried to think 
of something to say which would fittingly express the cordial 
welcome which is in our hearts. But as I have listened to the 
words of our honored mayor I have felt that I could add nothing 
to what he has so well and ably said. If I made the attempt it 
would only be repetition, and would be taking time which I know 
you desire to devote to matters of greater interest and profit than 
listening to anything I might say. I was reading recently an 
incident related of a citizen who suddenly appeared in more 
prosperous circumstances than usual, and he was hailed by an 
acquaintance with the salutation, ‘“‘ Hello, Mr. O’Brien; I see 
you have a nice gold watch and chain, and you are looking pretty 
prosperous to-day.” O’Brien replied, “ I guess you haven’t 
heard the news. It’s my own iligant self that has married the 
richest widdy in town, and I inherited these things from the 
husband she had before me.” (Laughter.) Therefore, in behalf 
of the Association which I represent, I will inherit as my own the 
sentiments his Honor has so well expressed. (Laughter.) 

It is much more becoming that we should listen to your dis- 
cussions of the very vital and important matters relating to a 
pure and wholesome water supply than that I should bore you 
with any remarks. I have read that if one has nothing new, 
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pertinent or interesting to say, he had better:not say anything 
and thereby avoid distressing his hearers and embarrassing 
himself. That is good advice. I recall an incident related of 
a clergyman. who addressed a Sunday-school class upon a subject 
with which he desired them to become familiar. At the close of 
his remarks he asked, in a very paternal and patronizing way, 
“ Is there any little boy or any little girl who would like to ask 
a question?”’ Receiving no response he repeated his query, 
whereupon a shrill, piping little voice from the rear of the room 
called out, “‘ Please, sir, you said that the angels walked up and 
down Jacob’s ladder, and you said that they had wings. Now, 
if they had wings, what made them walk?” (Laughter.) The 
parson about that time was regretting that he hadn’t sat down 
earlier, but he finally said, “ Oh, yes, I see. And now is there 
any little boy or any little girl who would like to answer little 
Mary’s question?’ Well, I am going to sit down now, sincerely 
hoping that we may be successful in accomplishing what we have 
aimed at, and that is to make your visit with us so pleasant that 
it will be long remembered by you all and something to date from 
in the future. (Applause.) 

President Brooks then called on Mr. John J. Sullivan, chairman 
of the Board of Water Commissioners, Holyoke, who responded 


as follows: 


ADDRESS OF WELCOME BY MR. J. J. SULLIVAN, WATER COM- 
MISSIONER. 


Mr. President, Mr. Mayor, Ladies and Gentlemen, — You have 
already been extended the privileges of the city by his Honor 
Mayor Chapin and by the Hon. M. H. Whitcomb, president of the 
Business Men’s Association, and I can assure you that it is with 
great pleasure I extend to you a most cordial welcome in behalf 
of our Board of Water Commissioners. We perhaps more than 
others realize the importance of your meeting in Holyoke. We 
realize that attending here are those whose time is very valuable, 
but they recognize the importance of that which has often been 
called “‘ God’s free gift,’ and they are willing to give their time 
and to put their knowledge with that of others in considering and 
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devising means for the improvement of our public water supplies. 
By the inconvenience to which you are oftentimes put, and by 
the expense and loss of time which many of you oftentimes incur 
in attending these conventions, you have demonstrated your 
sincerity and your loyalty to this Association and what it repre- 
sents, and are doing much to impress the public with the fact 
that a water supply is not a mere plaything, but a matter of great 
importance. I take this opportunity, Mr. President, to thank 
you and your committee and your entire Association for your 
courtesy and consideration in choosing the city of Holyoke as 
the place for your annual convention this year. We consider 
it a great advantage and a great honor to us to have you here. 
{Applause.) _ 

PRESIDENT Brooks. Mr. Mayor, Mr. Whitcomb, and Mr. 
Sullivan,— On behalf of the New England Water Works Associa- 
tion I thank you-sincerely for your cordial welcome to the city of 
Holyoke, and I am sure that when we go from here the universal 
verdict will be that it is well that we came. 


NEW MEMBERS ELECTED. 


The Secretary read the following names of applicants for mem- 
bership, all of whom had been duly recommended by the Executive 
Committee: 

For Resident Member. — Augustus B. Palmer, Franklin, Mass., 
Superintendent Franklin Water Co.; George Warren Hawkes, 
Portland, Me., Superintendent Meter Department; Harry E. 
Green, Waterville, Me.; Albert S. Hall, Waterville, Me., Super- 
intendent Kennebec Water District; George C. Hunt, Worcester, 
Mass., Water Registrar; D. H. Parsons, Westfield, Mass., Super- 
intendent Westfield Water Works; Robert J. Crowley, Lowell, 
Mass., President Lowell Water Board; Leonard C. Robinson, 
Waterville, Me., Kennebec Water District; Frank E. Winsor, 
Boston, Mass., with Charles River Basin Commission; Leonard 
P. Wood, Boston, Mass., with Charles River Basin Commission. 

For Non-Resident Member. — Elizabeth Moran Finnegan, 
Lyons, N. Y., Superintendent and Secretary of the Lyons Water 
Works Co.; Ulrich Taubenheim, Archangel, Russia, Manager and 
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Chief Engineer, Archangel Water Works; Erastus;G. Smith, 
Beloit, Wis., chemist and bacteriologist. 
For Associate. — Henry A. Desper, Worcester, Mass., manu- 
facturer of water meters and other hydraulic appliances. : 
On motion of Mr. Fels the Secretary was instructed to cast one 
ballot in favor of the applicants, which he did, and they were 
declared elected. 


COURTERSIES EXTENDED. 


The Secretary announced that the Entertainment Committee 
of the citizens of Holyoke had arranged for members of the Asso- 
ciation to visit the plants of any of the following named com- 
panies on Wednesday and Thursday: Coburn Trolley Track Mfg. 
Co.; Holyoke Machine Co.; Holyoke Water Power Co.; Holyoke 
Steam Boiler Works, Inc.; Holyoke Street Railway Co.; Holyoke 
Valve & Hydrant Co.; J. & W. Jolly, paper mill machinery man- 
ufacturers; Lyman Mills; National Blank Book Co.; George W. 
Prentiss & Co., wire manufacturers; Whitmore Mfg. Co. ; American 
Thread Co.; and that arrangements had been made to visit on 
Friday, in parties of eight or ten persons, each party in charge 
of members of the Entertainment Committee, the following 
named paper mills: American Writing Paper Co., Albion, Crocker, 
Linden and Riverside No. 2 Mills, Carew Mfg. Co., Parsons Paper 
Co., Whiting Paper Co. 

The Secretary read letters from the following: 

Secretary of the Board of Fire Commissioners, inviting an 
inspection of fire-engine houses and apparatus. 

Coburn Trolley Track Mfg. -Co., inviting members to visit the 
works of the company at Willimansett. 

Commodore of the Holyoke Canoe Club, extending the privileges 
of the club house and fleet for one week. 

Chapman- Valve Mfg. Co., extending an invitation to visit and 
inspect the works at any time convenient to the members. 

Secretary of the Holyoke Club, extending, by vote of the board 
of directors, the hospitality of the club and the use of the club 
house. 

On motion of Mr. F. H. Crandall it was voted to accept the 
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invitations, and that the thanks of the Association be expressed 
to the various companies, firms, and organizations. 

It was further announced that the Entertainment Committee 
of the citizens of Holyoke had made’ arrangements for convey- 
ances to take the members of the Association to the various points 
of interest. 

The Secretary read the following communication from the 
water commissioners of the city of Taunton: 


Taunton, Mass., May 21, 1904, 
To THE New ENGLAND WaTER WorKS ASSOCIATION: 

Gentlemen, — We, the Board of Water Commissioners of the city of Taunton, 
desire to extend to the members of your Association an acknowledgment 
of their effective codperation in the effort which resulted in the defeat of 
the recently proposed legislation embodied in what is now generally known 
as the Assawompset bill. Not alone was the safety of Taunton assailed, but 
the water supply of every city and town in the Commonwealth was threatened. 

Though the interests of our city and of the cities and towns which you 
represent are identical, we recognize with especial gratitude the unfalterin 
unanimity with which you came to our 5 when the attack assume 
a special rather than a general character. large share of the effort which 
was made, resulting in the defeat of this dangerous if not pernicious legislation, 
stands to your credit, and we should be recreant to our sense of justice were we 
to fail to express in this formal manner our deep and grateful appreciation 
of your interest in our behalf. 

e beg to remain, 


Very truly and respectfully yours, 


Boarp oF WATER COMMISSIONERS OF THE City OF TAUNTON, 
By Henry M. Loverinea, President. 


The Secretary read a letter from R. D. Wood & Co., calling 
attention to the importance of uniformity of hydrant nozzle 
threads and threads for hose connections, and suggesting the 
appointment of a committee to join with committees from water 
and fire insurance associations in discussing and settling upon 
some standard. 

Tue PresipENT. I think every one who has had to do with 
fire apparatus or hydrants must realize that something is needed 
in the way of uniformity, instead of the multiplicity of threads 
and sizes that there are at the present time. I think it is evident 
that in these days of quick transit and means for rapid trans- 
portation, when cities are calling upon other cities sometimes at a 
remote distance for help in times of great conflagrations, inter- 
changeable hose and hydrant threads would greatly facilitate the 
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work of the fire departments. I realize as well as any one that it is 
going to require great effort to get departments to change their 
equipment, but it seems to me that it is time now to make a 
beginning. The fire engineers have appointed a committee in 
years past to consider this subject, but not much has yet been 
accomplished. The civil engineers have done something in the 
way of proposing a system, but I do not know with what success 
they have met. Now, the New England Water Works Asso- 
ciation proposes to appoint a committee,* and we hope that 
some good may come from our efforts. That committee will 
consist of Messrs. George A. Stacy of Marlboro, M. F. Collins of 
Lawrence, and Lewis M. Bancroft of Reading. I hope we will 
hear something from that committee in the near future which 
will encourage us to go on with the good work. 


There being no further business to come before the meeting, 
an adjournment was had to two o’clock. 


At the opening of the afternoon session a communication was 
received from the Deane Steam Pump Company inviting mem- 
bers to visit its works, and announcing that free automobile 
transportation would be furnished all those who desired to accept. 

The first paper of the afternoon was by Mr. Albert F.- Sick- 
man, hydraulic engineer, Holyoke Water Power Company, 
Holyoke, Mass., giving a history of the development of the water 
power of Holyoke. 

Mr. R. C. P. Coggeshall, superintendent water works, New 
Bedford, Mass., then read a paper entitled ‘Up to 1895 — Some 
Reminiscences.””. On motion of Mr. Joseph E. Beals a vote of 
thanks was extended to Mr. Coggeshall for his very interesting 
paper. 

At the evening session, Mr. Rudolph Hering of New York 
presented a paper on “ The Additional Water Supply of New 
York.” This was followed by a paper entitled “ Municipal Water 
Supply Revenue,” by James L. Tighe, city engineer, Holyoke, 
Mass. The paper was discussed by Mr. M. N. Baker of New York, 
and Mr. Hugh McLean, water, commissionerfofgHolyoke. 


* See Proceedings of Executive Committee, May 19, 1904. Journaxt, September, 1904, 
p. 333. 
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Mr. Kenneth Allen, engineer and superintendent of the Atlantic 
City, N. J., Water Department, described ‘‘ A Wood-Stave Con- 
duit for the Water Supply of Atlantic City.” The subject was 
discussed by Mr. F. L. Fuller, Mr. W. C. Hawley, and others. 

Adjourned on motion of Mr. George A. Stacy. 


THURSDAY, SEPTEMBER 15. 


At the opening of the session on Thursday morning the names 
of the following applicants for membership were presented: 

For Resident Member.— Elbert E. Lochridge, Springfield, 
Mass., Sanitary Engineer Springfield Water Department. 

For Associate-— Hays Mfg. Co., Erie, Pa., manufacturers of 
gas, water, and plumbers’ supplies; Bard Union Co., of Norwich, 
Conn., manufacturers of the Bard patent union. 

On motion of Mr. Fuller the Secretary was empowered to cast 
one ballot for the applicants, which he did, and they were declared 
elected. 

The next business in order was the appointment of a committee 
to nominate officers for the ensuing year. On motion of Mr. 
Robert J. Thomas it was voted that the President be given power 
to appoint a committee of five. 

Tue PResIpENT. A sub-committee of the Executive Commit- 
tee was appointed some time since to report to the full committee 
a list of names for honorary membership in this Association. 
That sub-committee has reported, and the Executive Committee 
has confirmed its action and now recommends the election of 
Desmond FitzGerald of Brookline, Mass.; Prof. William T. Sedg- 
wick of Boston; Charles Hermany of Louisville, Ky.; William 
Booth Bryan of London, England; and J. James R. Croes of 
New York City, as honorary members. 

Mr. M. F. Collins moved that the Secretary cast one ballot 
in favor of the gentlemen named. The President called upon 
Mr. Charles W. Sherman to make some remarks, and Mr. Sherman 
said: 

Mr. CuarLes W. SHERMAN. I do not know as there is very 
much for me to say at this time, Mr. President. I think nearly 
all the gentlemen named are well known to members of the 
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Association. All of them, with the exception of Mr. Hermany, 
are now active members, and they are men whom we will do 
well to honor; and the Association in honoring them will honor 
itself. Mr. Hermany is, perhaps, with the exception of Mr. 
Bryan, less well known to us than the others, as he lives in a more 
distant section of the country. He has been the engineer and 
superintendent for the Louisville, Ky., Water Company for 
many years. He is at- present the president of the American 
Society of Civil Engineers, and he ranks with the other gentlemen 
whose names have been presented as one of the eminent hydraulic 
engineers of this country. Mr. Bryan is, as you doubtless know, 
the chief engineer of the London Metropolitan Water Works, 
recently formed to replace the several private companies which 
have hitherto furnished water to that city. 

Mr. Collins’ motion was adopted, the Secretary cast the ballot, 
and the gentlemen whose names were reported by the committee 
were declared elected. 

The first paper of the morning was by Mr. George A. Soper 
of New York City, and was entitled “The Epidemic of Typhoid 
Fever at Ithaca, New York.” The address was illustrated by 
many stereopticon views. Remarks were made, following the 
address, by Mr. Frank L. Fuller, Mr. L. M. Hastings, Mr. Edward 
Atkinson, Prof. E. G. Smith, Mr. M. N. Baker, and President 


E. C. Brooks. 


At the afternoon session the Fairbanks Company of Boston, 
manufacturers of fire hydrants, gate valves, and water works 
supplies, was elected to associate membership. 

Mr. E. H. Foster, mechanical engineer, New York City, pre- 
sented a paper on “The Use of Superheated Steam in Pumping 
Engines.” Mr. J. Herbert Shedd, Mr. Edward Atkinson, Mr. 
W. C. Hawley, and President Brooks spoke upon the subject 
discussed in the paper. 

“ Bog Fuel” was the subject of an address by Mr. Edward 
Atkinson, president of the Boston Manufacturers Mutual Fire 
' Insurance Company. At the conclusion of his address Mr. 
Atkinson exhibited samples of the fuel and answered questions 
asked by Mr. T. H. McKenzie, Mr. Frank L. Fuller, and others. 

















PROCEEDINGS. 473 


Mr. J. Herbert Shedd, of Providence, R. I., read a paper on 
“The Norwich Compressed Air Plant.’”’ The discussion of the 
subject was participated in by Mr. Edward Atkinson, Mr. T. H. 
McKenzie, Mr. Frank L. Fuller, and Mr. Albert F. Sickman. 

In the absence of the chairman, Mr. Robert J. Thomas sub- 
mitted an informal report for the Committee on Private Fire 
Services. 

The Convention adjourned without taking any action upon. the 
report of the committee. 


At the opening of the evening session Mr. Frank E. Merrill, who 
had charge of the exhibits of associates, made his report. He 
said, — 

Before presenting the list of exhibitors I wish to refer for a 
moment to our late associate and friend, Mr. Henry F. Jenks, 
who for so many years has had charge of the exhibits and attended 
so well to the duties which I have this year been called upon to 
perform. When our Secretary asked me recently if I would 
help him out in this matter, he referred to the disability of Mr. 
Jenks; I thought then that it was an illness of a temporary nature, 
and that we should soon see him about again, and I was greatly 
shocked when three days ago I read the announcement of his 
death. Mr. Jenks was an inventor of considerable reputation, 
a man of pleasing personality, and a member of this Association 
who has always endeavored to advance its interests. He will 
be greatly missed by us all. I will now make the following 


report: 


The following is a list of the exhibitors at the twenty-third annual conven- 
tion of the New England Water Works Association, at Holyoke, Mass., 
September 14, 15, 16, 1904. 

1. A. P. Smith Mfg. Co., Newark, N. J., pipe tapping machinery; stop- 
cocks and brass fittings. 

2. Bard Union Co., Norwich, Conn., removable ground brass seat unions 
and flanges. 

Pea Chapman Valve Mfg. Co., Indian Orchard, Mass., hydrants, gates, and 
valves, 

4. Coffin Valve Co., Sy Mery Boston, Mass., hydrants; service boxes. 

5. The Fairbanks Co., ton, Mass., hydrants; valves. 

6. Greenwood:& Daggett Co., Boston, Mass., steam packing; water works 
specialties. 

7. Hayes Mfg. Co., Erie, Pa., service boxes; stop-cocks; brass fittings. 

8. The Hart Packing Co., Boston, Mass., steam packing. 

9. Hersey Mfg. Co., Boston, Mass., water meters. 
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10. Holyoke Valve & Hydrant Co., Hol — Mass., fire hydrants. 


11. Kennedy Valve Mfg. Co., New Yor 
12. Lead Lined Iron Pipe Co., Wakefield, Mass., lead and tin lined iron 


Pipe and ee a 
13. H. Mue Mfg. Co., Decatur, Ill., service tapping machines; stop- 


—_ > supplies. 
tional Meter Co., New York, water meters. 
18. Neptune Meter Co., New York, water meters. 
16. Norwood Engineering Co., Florence, Mass., hydrants; gate boxes; 


valves. 
17. Pittsburg Meter Co., East Pittsburg, Pa., water meters. 
18. Thomson Meter Co., New York, water meters. 
19. Union Water Meter Co., Worcester, Mass., water meters; pressure 


regulator valves; stop-cocks. 
20. R. D. Wood & Co., Philadelphia, Pa., hydrant; gate; indicator post. 


21. Henry R. Worthington, New York, water meters. 
Respectfully submitted, 
Frank E. MERRILL, 
In Charge of Exhibits. 


Mr. A. M. French, water commissioner, Holyoke, Mass., then 
read a paper on “ The Holyoke Water Supply.” 

Mr. Herman W. Spooner, engineer of the Gloucester water 
works, was the next speaker, and he gave an informal talk describ- 
ing the Haskell Brook Reservoir Dam, at Gloucester, illustrating 
his description by a large number of stereopticon views. 

Mr. George A. King, superintendent of the water works at 
Taunton, Mass., read a paper entitled, ‘The Direct Pumping 
Method of Water Supply in Use at Taunton.” 

The report of the Committee on Uniform Statistics having 
been called for by the President, Mr. Joseph E. Beals, chairman 
of the committee, said that the committee had held no formal 
meeting during the year, although the members had met in- 
formally and talked the subject over, and that all they had to 
report now was progress, or, perhaps he might say, lack of progress. 
He suggested that something might be done the coming year. 
The President announced that the committee would be continued. 

The President said there was no more business to come before 
the convention at this time. “I think,” he said, “ we may 
felicitate ourselves on this having been one of the most successful 
conventions in the history of the Association. It has been a 
great pleasure to me to see the large attendance at our meetings, 
and I thank you all very heartily for your presence and attention.” 

On motion of Mr. Joseph E. Beals the convention adjourned. 
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Fray, SEPTEMBER 16. 


Through the courtesy of the Board of Water Commissioners 
and the Business Men’s Association of the city of Holyoke, the 
morning was devoted to visiting the famous paper mills of the 
city, under escort of members of the Reception Committee. In 
the afternoon the members of the Association and their guests 
were taken to the summit of Mt. Tom, where luncheon was served, 
after which President Brooks called the company to order and 
announced the committee on nominations as follows: John C. 
Chase, of Derry, N. H.; William E. Maybury, of Braintree, Mass.; 
George A. King, of Taunton, Mass.; J. D. Hardy, of Holyoke, 
Mass., and J. C. Whitney of Newton, Mass. He then said: 

“ Gentlemen, before we separate I want to say, and I know 
you will all agree with me, that we feel very grateful to the citi- 
zens of Holyoke, to the members of the Business Men’s Association 
and to the Water Board for what they have done for us, which 
has made our convention one of the most successful that the 
Association has ever held. I know that we will all go away 
from this city with the very kindest recollections.” 

Mr. CHARLES W. SHERMAN. I think it would not be stretching 
the truth to say, Mr. President, that this has been the most suc- 
cessful convention that the Association has ever had. I know 
it is the largest in registration, partly because of the interest 
which our Holyoke friends have shown by appearing at our meet- 
ings, the local attendance having been larger than ever before 
to my knowledge; but even without the Holyoke attendance the 
convention has been one of the most largely attended in our 
history, and it has been most satisfactory in every respect. I 
wish to offer the following resolution: 

Voted, That the thanks of the New England Water Works 
Association be extended to the Reception Committee of the 
citizens of Holyoke, and through them to the Mayor, the Board 
of Water Commissioners, the Business Men’s Association and the 
other associations, clubs, corporations, and individuals, whose 
hospitality and unremitting attention have so materially con- 
tributed to make this one of the most successful conventions 
in its history. 
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Mr. Frank E. MERRILL. Mr. President, I am glad most - 
heartily to second this motion, and in doing so I wish to express 
my profourdest admiration for the city of Holyoke, for its beauty, 
for the hospitality of its officials and its private citizens, and 
for the glorious weather which they have given us during our 
stay here, all of which have contributed so greatly to our 
pleasure. 

_ Mr. Auaust FEis. Mr. President, I have been at every con- 
vention which the Association has held for the past nine or ten 
years, and I never have enjoyed one as much as I have this. I 
was in Holyoke forty years ago. At that time there were only 
one or two manufacturing concerns here, and I must confess my 
amazement at the rapid growth and development of the city. 
I wish also to second the motion. 

. The motion was adopted with great enthusiasm, and the 
President said he was sure that the Holyoke friends could have 
no doubt that it was the unanimous vote of the members of the 
Association that they had all had a grand time. 

_ Mr. A.M. Frencu. Mr. President, Members of the New England 
Water Works Association, Ladies and Gentlemen, —In behalf 
of the Water Department of Holyoke I return to you our most 
hearty thanks for your expression of appreciation. I have now 
the pleasure to present to you the secretary of the Holyoke 
Board of Water Commissioners, Mr. Hugh McLean, who will in 
a somewhat more formal manner express our thanks for your very 
kind and courteous vote. 

Mr. Hueu McLean. Mr. Chairman, Ladies and Gentlemen, — 
At this period of what has proved a very sucessful and enlighten- 
ing, as well as entertaining, convention, it would appear that 
any extended remarks by me would be unwarranted. My duty 
ought to be, perhaps, to pronounce the benediction, and wish you 
Godspeed and safe return to your homes and vocations. How- 
ever, I may be pardoned for referring to the high standard of your 
gathering, the excellence of the various addresses, and the in- 
eentive to further progress toward perfection in water supply 
that a gathering of the nature of this convention must be. The 
addresses of our visitors have been of a high order and instructive, 
and the papers of Commissioner French and Engineer Tighe 
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bespeak for themselves the commendation which they will surely 
receive from their fellow-citizens. 

For so young a city as Holyoke, we of her citizenship take 
what we consider a pardonable pride in her makeup. Nature 
has been generous to her in the matter of beautiful surroundings, 
as your inspection of her, even in wet weather garb, and your 
visit to our delightful old Mt. Tom must have convinced you. 
Industry has been the keynote of her prosperity; and of this 
spirit of industry the various gentlemen who in the past have had 
in charge the matter of water supply seem to have possessed a 
fair share, the result of which is seen to-day in what we may claim, 
without undue pride, to be a source of local happiness and satis- 
faction,— Holyoke’s system of water works. 

To have sprung, in a half century, from the hamlet to the 
stirring and—pardon me— beautiful city which Holyoke’s 
sons to-day consider her is a circumstance of no small importance. 
Within her limits municipal problems of moment have received 
consideration and solution, and it is hoped to keep her in the 
front rank of those municipalities which are continually ponder- 
ing as to how public burdens may be so adjusted that the 
individual taxpayer may become, what the Lord loves, “ A 
cheerful giver.” 

That we may continue in successful effort I feel is the wish 
of this gathering, and ought to be so; for no community in its 
successes makes accomplishment for itself alone, but becomes as 
a shining light unto others. 

Conventions, therefore, like the one just closed help to diffuse 
that light along the troublous path of the common want and 
necessity, pure water, and must be looked upon with favor. 

In behalf of the local Board of Water Commissioners, and also 
of the community, I beg to express our thanks to the visiting 
gentlemen for their attendance, and to express the hope that the 
impressions which you will carry away of our city are such that 
the memory of her will always occupy a welcome place in your 
recollection. 

Again thanking you and all those who so generously contributed 
to make this convention a successful one, I wish you many more 
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and hope at some future time we may again be favored by your 


presence. 
Adjourned. 


NOVEMBER MEETING. 


HotTeL BRUNSWICK, 
Boston, Mass., November 9, 1904. 


Edwin C. Brooks, President, in the chair. 
The following members and guests were in attendance: 


MEMBERS. 


S. A. Agnew, C. H. Baldwin, L. M. Bancroft, F. A. Barbour, George Bowers, 
E. C. Brooks, G. F. Chace, R. C. P. Coggeshall, M. F. Collins, J. W. Crawford, 
G. E. Crowell, J. C. Gilbert, A. S. Glover, F. W. Gow, J. O. Hall, J. D. Hardy, 
T. G. Hazard, Jr., D. A. Heffernan, H. G. Holden, J. L. Howard, E. W. Kent, 
Willard Kent, G. A. King, C. F. Knowlton, A. B. Lisle, Hugh McLean, D. A. 
Makepeace, W. E. Maybury, F. E. Merrill, W. W. Robertson, C. M. Saville, 
€. W. Sherman, M. R. Sherrerd, G. H. Snell, J. T. Stevens, T. V. Sullivan, 
R. J. Thomas, H. L. Thomas, W. H. Thomas, J. L. Tighe, G. W. Travis, W. H. 
Vaughn, C. K. Walker, R. S. Weston, F. I. Winslow, G. E. Winslow. — 46. 


Honorary MEMBERS. 
Desmond FitzGerald, F. W. Shepperd. — 2. 


ASSOCIATES. 


Ashton Valve Co., by C. W. Houghton; Harold L. Bond & Co., by Harold 
L. Bond; Chapman Valve Mfg. Co., by Edward F. Hughes; Coffin Valve 
Co., by H. L. Weston; Henry A. Desper; Hersey Mfg. Co., by Albert S. 
Glover and H. D. Winton; The Fairbanks Co., by F. A. Leavitt; Lead Lined 
Iron Pipe Co., by Thomas E, Dwyer; Ludlow Valve Mfg. Co., by H. F. Gould; 
National Meter Co., by Chas. H. Baldwin and J. G. Lufkin; Neptune Meter 
Co., by H. H. Kinsey; Perrin, Seamans & Co., by J. C. Campbell; Pittsburg 
Meter Co., by Edwin A. Knowlton; Rensselaer Mfg. Co., by Fred S. Bates; 
A. P. Smith Mfg. Co., by F. N. Whitcomb; Sweet & Doyle, by H. L. DeWolfe; 
Union Water Meter Co., by F. L. Northrop; R. D. Wood & Co., by Wm. F. 
Woodburn. — 20. 


GUESTS. 


John N. Cook, Hydraulic Engineer, Paterson, N. J.; Charles A. Maynard, 
Boston, and E. F. Mullauney, Brookline, Mass. — 3. 
(Names counted twice. — 3.) 


The following were elected members: 
. Resident. — Charles L. Bowker, Brunswick, Me., Superintendent 
Brunswick Water Works; Edward Atkinson, Brookline, Mass. 
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Non-Resident. — Charles Arthur Hague, New York City, 
engaged in hydraulic and power work in connection with public 
water supplies; John H. Gregory, Columbus, Ohio, Engineer of 
Design and Principal Assistant Engineer in charge of construction 
of the improved water and sewerage systems, Columbus, Ohio; 
John C. Trautwine, Jr., Philadelphia, Pa., formerly Chief of 
the Bureau of Water, Philadelphia. 

The Secretary read the following letters from gentlemen who 
were elected honorary members of the Association at the Hol- 
yoke Convention: 


York Harsor, Me., October 5, 1904. 
Witiarp Kent, Esq., 
Secretary, etc. 

Dear Sir, — I yesterday received your kind letter of September 29, notify- 
ing me of my election as an honorary member of the New England Water 
Works Association. 

It gives me much pleasure to accept the very high honor which the Asso- 
ciation has conferred upon me. I have always felt a deep interest in every- 
thing that concerns the welfare of this important and progressive society and 
have never failed to benefit from attending the meetings. 

I hope, now that I have returned to Boston, to be able to meet the members 
at some of the interesting winter meetings. 

Very faithfully yours, 
Desmond FitrzGERALp. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Boston, September 30, 1904. 


My dear Mr. Kent, — I have before me your kind letter of yesterday, in- 
ee of my election to honorary membership in the New England 
Water Works Association. I have the honor hereby to accept the election, 
and I am deeply gratified by this token of regard on the part of an organiza- 
tion of which I have long been proud to be an ordinary member. 

The only return that I can possibly make to the Association for the great 
honor which it has now conferred upon me will be by furthering its interests 
in every possible way. Believing, as I do, that the great function of the 
Association is the bringing together of men of similar tastes, engaged in similar 
pursuits, for the sake of mutual acquaintance, perpetual good fellowship and 
the instruction and inspiration which result from a collision of ideas, I pledge 
anew to the Association my good-will and my best services. The Association 
has done much already to safeguard and improve the water supplies of New 
England. I believe that it will do much more in the future. 

ill you kindly convey to the members of the Association my warm appre- 
ciation of their action, and my sincere and respectful thanks for the honor 
they have conferred upon me. 

Very truly yours, 
Witi1am T. Sepewick. 


To Wiitarp Kent, Esq., 
Secretary New England Water Works Association. 
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Orricre oF LovuIsvVILLE WaTER CoMPANY, 
LoviIsviLLE, Ky., October 13, 1904. 
Mr. Witiarp Kent, 
Secretary New England Water Works Association, 
715 Tremont Temple, Boston Mass. 

Dear Sir, — Your favor of the 29th ult. was received on the 10th inst., 
upon my return from the Annual Convention of the American Society of 
Civil Engineers and the International Engineering Congress. In it you 
inform me of my election as an hqnorary member to the New England Water 
Works Association, and you request me to signify my acceptance thereof. 

In reply I state that I accept the honorary membership and thank the 
Association and you-for the distinction and honor expressed and implied 
by your action. 

Very respectfully, 
Cuas. HerRMANY, 
Chief Engineer and Superintendent. 


Morris Buripine, 68 Broap STREET, 
New York, October 12, 1904. 
Witarp Kent, Esq., 
Secretary New Bogland Water Works Association, 
Boston, Mass, 

Dear Sir, — I beg to acknowledge the receipt of your letter of September 29 
informing me that the New England Water Works Association had done me 
the honor of electing me an honorary member of the Association. 

In accepting such membership, permit me to express my high appreciation 
of the honor thus conferred upon me by the Association, which has long been 
looked upon by me as the most thoroughly practical and instructive of the 
various societies devoted to the design, construction and management of the 
important water-supply industry. I have long esteemed it a privilege to be 
a member, and although I have rarely been able to attend the meetings, the 
papers and discussions published in the JourRNAL have often been of great 


use to me in my practice. 
Very truly your obedient servant, 
J. J. R. Crogs, 


THE Presipent. We have with us this afternoon one whom 
we have always delighted to honor and are always glad to meet 
at our meetings, a gentleman of wide and varied experience in 
water works engineering, construction and management, and I 
am sure ‘you all join with me in wishing to hear a few words from 
our old friend, Mr. Desmond FitzGerald. (Applause.) 

Mr. FirzGeratp. Mr. President and Fellow Members, — It is 
needless for me to say that I am gratified to be again among, I 
cannot say the same old friends, but very nearly the same old 
friends, with whom I have been associated for so many years. 
When I was notified of the very great honor that you did me 
recently in electing me an honorary member, I cast about in my 
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mind to find something that I had done which would at all justify 
your action, but I could not find anything until it finally occurred 
to me that honorary members are generally selected from among 
the old'men; and I dare say it will be our friend Coggeshall’s turn 
before long. (Laughter.) 

It is just about two years ago that I was here with you last, 
and we then had a little talk on Venice. At that time I did 
not realize that I should see so much of the world within 
such a short time; but since that afternoon I have been in Japan 
and China and the Philippines and a good deal in California, and 
have seen many things and many places that I knew little about 
before. It is gratifying to one who travels to find that the in- ' 
fluence of the New England Water Works Association is not en- 
tirely left behind on leaving Massachusetts. In talking with 


people in different parts of the world, when I have been told 


that such-and-such a thing was good in connection with water 
supplies, it has occurred to me, Why, I heard about that very 
thing from brother so-and-so, years ago at a meeting of the New 
England Water Works Association; and very often when matters 
have come up which required the exercise of judgment, care, and 
thought, that judgment and care and thought have been very 
much influenced and aided by what I have learned here at our 
meetings. 

When I made up my mind that it was because I was so old a 
man that I had been elected an honorary member, I concluded 
to write something. I hope it will convince you that I am not 
in my second childhood. (Laughter.) 

(Mr. FitzGerald then read the following verses, which were 
received with much laughter and applause.) 


THE NEW SILVER FAUCET. 


Dear, dear to my heart are the thirsts of my manhood, 
Quenched deep from the pipes of our public supply; 
The sources protected by acres of wildwood, 
And meadows that stretch far away to the sky. 
The long iron pipes that are sunk in the gravel 
7“ gather the waters all filtered below, 
engine tha brite p—a hi gh-duty marvel — 
bay > e’en the ht faucet all ready to flow, . 
The new silver tonnes, the patented faucet, 
The self-closing faucet ready to flow. 
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That silver-washed faucet I think is a daisy, 
For often at night when returned from the club 
It soothes the wild throbbings and makes ’em feel aisy 
And ready for wifey, — and that is the rub. 
How quickly I turn it with hand ever wiser, 
The service, high pressure, with screams like a gale, 
Sixty pounds ‘to the inch and a spurt like a geyser, 
And of color .00 on the Nesslerized scale. 
The new shining faucet, the patented faucet, 
The dear leaky faucet that never will fail. 


No germs on its bright silvered brim ever prattle, 
No strong English words as one sinks it below, 
To turn it at last with a dextrous rattle 
In thin slippered feet on the soft, slushy snow; 
That old rotten bucket, that germ covered bucket 
Which scattered its poison some ages ago, — 
Ah, me, when I drink from a well in the suburb 
' Where stables and drains extend their dark pall, 
My stomach is turned all around in a hubbub 
j And I dream of the faucet that sings in the hall. 
i A new silver faucet, a guaranteed faucet, 
A self-closing faucet that leaks in the hall. 

THE PreswwEntT. I hardly think that Mr. FitzGerald would be 
really eligible for honorary membership if age was a necessary 
qualification or requirement. 

We are highly favored in having with us this afternoon the 
president of our sister association, the American Water Works 
Association, and it gives me great pleasure to present to you 
President Sherrerd. 

Mr. Morris R. SHerrerp. Mr. President and Fellow Mem- 
bers of the New England Water Works Association, — When I 
made up my mind that I ought to come up to a meeting of the 
New England Water Works Association I had forgotten that I 
‘was president of the American Water Works Association, and it 
-was with the expectation that I was going to meet a lot of nice 
people and enjoy a good quiet dinner, and not be disturbed by 
any such assault as your President has just made on me. (Laugh- 
ter.) It used to be, when I first joined the American Water 
Works Association, that the New England Association was get- 
ting members from our ranks. I have some hope now that the 
compliment will be returned, for we want the New England 
Association to be national as well as local. The New England 
Water Works -Association is certainly to be congratulated on its 
: membership, and the American Association has rather followed 
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after you in a good many particulars. I would mention especially 
the fact that we hope to move on the same lines in regard to 
specifications for cast-iron water pipes and as to similar subjects, 
and I know from the action of the convention in St. Louis last 
June that the inclination was that on all such subjects we 
should work in harmony with the New England - Association. 
In fact, it was then suggested that our committee consult with 
your committee. Certainly, aims of this kind are of particular 
advantage to water works men. If we can get the whole country 
calling for material on the same lines, it will be of advantage. 
to all of us. 

I know that you are anxious to proceed with your business, 
and so with merely an expression of my thanks for this honor, 
I will allow you to proceed. (Applause.) 


The first paper of the afternoon was by Mr. F. M. Bowman, 
structural engineer, Riter-Conley Mfg. Co., Pittsburg, Pa., 
entitled, “‘ Description and Test of the East Providence Water 
Tank and Tower.” In the absence of Mr. Bowman the paper 
was read by Mr. Francis W. Dean. The discussion which followed 
was participated in by Mr. Arthur B. Lisle, Mr. Dean, Mr. Des- 
mond FitzGerald, Mr. Morris R. Sherrerd, President Brooks, 
Mr. R. S. Weston, Mr. M. F. Collins, and Mr. George F. Chace. 

The next paper was by Mr. Caleb Mills Saville, division engineer, 
Metropolitan Water Works, Boston, describing “ Repairs to the 
Lining of a Small Reservoir at Chelsea, Mass.,”’ and was illus- 
trated by stereopticon views. 

The report of the committee on meter rates was called for, but 
the committee were not ready to present any definite conclusions 
or recommendations. The general subject was discussed by 
Messrs.. Hugh McLean, Desmond FitzGerald, Morris R. Sher- 
rerd, Robert J. Thomas, R. C. P. Coggeshall, R. S. Weston, Caleb 
M. Saville, Frank E. Merrill, and Charles W. Sherman. 

On motion of Mr. FitzGerald, adjourned. 
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EXECUTIVE COMMITTEE. 


TREMONT TEMPLE, Boston, 
Frmay, August 19, 1904. 
Present: President Edwin ©. Brooks and Messrs. George A. 
Stacy, Joseph E. Beals, Lewis M. Bancroft, Frank E. Merrill, 
Charles W. Sherman and Willard Kent. 
An informal discussion was had on matters pertaining to the 
organization. No business appearing, meeting was adjourned 
without day. 





Attest: Witarp Kent, Secretary. 


ConvENTION Hatu, Hoiyoxkeg, 
September 14, 1904. 

Present: President Edwin C. Brooks and Messrs. Lewis M. 
Bancroft, Frank E. Merrill, Robert J. Thomas, Joseph E. Beals 
and Willard Kent. 

Three applications were received and the applicants recom- 
mended for membership. 

The President appointed the following committee to investigate 
and report on “ Uniformity of Hose and Hydrant Threads,’’ viz 
George A. Stacy, Michael F. Collins, and Lewis M. Bancroft. 


Adjourned without day. 
Attest: Wittarp Kent, Secretary. 


CoNVENTION Hau, Houyoxz, Mass., 
September 15, 1904, ar 7.30 p.m. 
Present: President Edwin C. Brooks, Messrs. Robert J. Thomas, 
Lewis M. Bancroft, Horace G. Holden, V. C. Hastings, Edmund W. 
Kent, Charles W. Sherman, George A. Stacy, Joseph E. Beals, 
and Willard Kent. 
- The sub-committee on honorary members, Charles W. Sher- 
man, Horace G. Holden and Willard Kent, reported, recommending 
Desmond FitzGerald, J. James R. Croes, Prof. Wm. T. Sedgwick, 
Charles Hermany and Wm. Booth Bryan for honorary member- 
ship; and the recommendation was approved by vote of the 
Executive Committee. 
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One application for associate membership was received and 


approved. 


Adjourned. 
Attest: WitiarD Kent, Secretary. 


TREMONT TEMPLE, BosToN, Mass., 
WepDNEsDay, November 9, 1904. 


Present: President Edwin C. Brooks and Messrs. Charles W. 
Sherman, Robert J. Thomas, Frank E. Merrill, Lewis M. Ban- 
croft, George E. Crowell, H. G. Holden and Willard Kent. 

Five applications for membership were received and approved. 

Report of Committee on Music recommending that no change 
be made at the present time was received and approved. 

Letters of acceptance from Messrs. Desmond FitzGerald, 
William T. Sedgwick, J. J. R. Croes, and Charles Hermany, recently 
elected honorary members of the Association, were read. 

Adjourned. 

Attest: Wiiarp Kent, Secretary. 
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Dennis Wooprurr CuaRK, president of the Portland, Me., 
Water Company since 1873, died in that city on April 18, 1904. 

Mr. Clark was born in Farmington, Conn., on May 27, 1819. 
‘He was descended from distinguished ancestry of colonial times. 
He first engaged in business at Buckingham, Iowa, but in 1840 
he removed to Platteville, Wis., where he went into the mining 
‘and mercantile business. In 1852, he engaged in trade‘ in Sacra- 
mento, Cal., under the firm name of.Gill,_Clark & Co. In 1854, 
he went to Portland, Me., and engaged in the ice business, found- 
ing the business now conducted by the D. W. Clark Ice Company. 
Mr. Clark was treasurer of the Leeds & Farmington Railroad, 
before that road was sold to the Maine Central, and for seven 
years was a director of the Portland & Ogdensburg Railroad. 
In addition to the Portland Water Company, he was also President. 
of the Biddeford & Saco Water Company and of the Standish 
Water and Construction Company. He had been for many years 
a prominent member of the State Street Congregational Church. 
In politics he had been successively a. Whig, a Free-soiler, and a 
Republican, but he never accepted or aspired to public office. 

Mr. Clark was elected a member of the New England Water 
Works Association on June 12, 1890. 


Kitsurn SmitH SwEEsT, instructor in civil engineering at the 
Massachusetts Institute of Technology, died on July 15, 1904. 

Mr. Sweet was born in Ramsey, Minn., February 25, 1872. He 
was graduated at the Institute in 1893, and was an assistant and 
instructor in civil engineering there from graduation until his 
death. During the summer vacations he had been engaged upon 
various professional work, including work for the Associated 
Factory Mutual Insurance Companies, the Metropolitan Water 
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‘and Sewerage Board, the Committee on Additional Water Supply 
for the City of New York, and the U. S. Geological Survey. 

He was elected a member of the New England Water Works 
Association on March 11, 1903. 


Reusen Surrrerrs, hydraulic engineer of the Great Falls 
Power Company, Washington; D. C.; died on August 31, 1904. 

Mr. Shirreffs was born in 1852, and began his professional work 
as a student with Clemens Herschel, civil engineer, in 1872. Later 
he was engaged on the Sudbury aqueduct of the Boston Water 
Works, the Chicago, Burlington & Quincy Railroad, the Holyoke 
Water Power Company, the Richmond & Allegheny Railroad, the 
East Jersey Water Company, the Metropolitan Water Works, and 
the Virginia Electric Railway and Development Company. 

He was elected to membership in this Association on March 12, 
1890. 


Henry F. Jenks, widely known as an inventor and manu- 
facturer, died at his home in Pawtucket, > I., on September 11, 
1904. 

Mr. Jenks was born in Pawtucket on May 12, 1837. He 
received his education in the Pawtucket schools. After learning 
his trade, he entered the employ of the Hope Iron Works, Provi- 
dence, in the construction of engraving machinery. He served 
through the Civil War as captain of Company H, Ninth Rhode 
Island Volunteers. At the close of the war he returned to the 
Hope Iron Works as superintendent of a department. In 1869 
he took charge of the shop in Pawtucket established to manu- 
facture the window spring of his invention, and in this work and 
the manufacture of other inventions of his own he was engaged 
to the time of his death. He was probably best known to the 
Association as maker of the well-known. Jenks drinking fountain. 
For many years ‘he had been in: ane of the exhibits at- ae 
annual conventions. 

He was elected an associate of the New England Water Works 
Association on April 21, 1885. 














488 OBITUARY. 


Cot. ALEXANDER Macomsp MiILueR, Corps of Engineers, 
U. S. Army, in charge of the Washington Aqueduct and of the 
works for the purification of the Washington water supply, died 
on September 14, 1904, while on a tour of inspection of the works 
under his charge. 

Colonel Miller was born in the District of Columbia, November 
1, 1843. He was graduated from the U. S. Military Academy 
and became first lieutenant in the Corps of Engineers in 1865, 
and passed through all the intermediate grades to that of colonel. 
His service. included fortification work, harbor improvements 
on Lakes Superior and Michigan, four years as principal assist- 
ant professor of engineering at the Military Academy, six years 
in command of the Engineer Company at Willets Point, river 
and harbor improvement work on the Mississippi River and in the 
Gulf States, and, from 1898 to his death, in charge of the main- 
tenance and improvement of the Washington water supply. 

He became a member of this Association on November 14, 1900. 


GEoRGE Peters Wescott, treasurer and manager of the 
Portland (Maine) Water Company since 1877, died in that city 
on October 22, 1904. 

Mr. Wescott was born at Bluehill, Me., on December 24, 1842. 
As a young man he went to California, and remained there, mostly 
in government service, until 1866, when he came to Portland, 
and entered into business with his father under the firm name 
of Joseph Wescott & Son, granite contractors. In 1869 and 1870 
he was an alderman and in 1873 mayor of Portland, and he was 
& state senator from 1883 to 1886. He was a member and ex- 
president of the Portland Board of Trade, vice-president of the 
Casco National Bank, director of the Maine Central Railroad, 
treasurer of the Standish Water and Construction Company, 
director of the Portland National Bank, president of the Kennebec 
Light and Heat Company, and of the York Light and Heat Com- 
pany, and a director in many other enterprises. 

Members of the Association who attended either of the Portland 
conventions will not soon forget the prominent part taken by 
Mr. Wescott in the entertainment of the Association. 
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He became a member of the New England Water Works Asso- 
ciation on June 16, 1886. 


THomas MEssINGER Drowy, president of Lehigh University, 
died at Bethlehem, Pa., on November 16, 1904. 

Dr. Drown was bom, Mareh 19, 1842, in Philadelphia, and re- 
ceived the degree of M.D. from the University of Pennsylvania in 
1862. After practicing medicine a short time he turned his attention 
to chemistry and metallurgy, and studied at Yale and Harvard and 
inGermany. Upon his return to this country he became instruetor 
at Harvard, but after a year went to Philadelphia where he prac- 
ticed as an analytical chemist from 1870 to 1874. He was then 
professor of chemistry at Lafayette College, but resigned this posi- 
tion in 1881 to devote himself to his work as secretary of the Amer- 
ican Institute of Mining Engineers. In 1885 he became pro- 
fessor of chemistry at the Massachusetts Institute of Technology, 
and in 1889, in addition, chemist of the Massachusetts State 
Board of Health, and as such had a very important part in the 
investigation of water supplies and the studies of purification of 
sewage and water whieh are so well known. In 1895 he became 
the president of Lehigh University, and in the same year the 
degree of LL.D. was conferred upon him by Columbia University. 

Dr. Drown became a member of this association on June 13, 
1888. 
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“Examination of Waters.and Water Supplies.” By John C. Thresh. 
Cloth. _8vo. 460 pages, 19 plates, 19. tables, 13 illustrations in text. P. 
Blakiston’s Son & Company, Philadelphia, 1904. Price $4. - 


- This treatise’ by Dr. Thresh. is the first English work published which: dis- 
cusses thoroughly the character of water, and at the same time describes more 
or less posit oe & the general problems of water supply from the sanitary 
standpoint. . - s 

The book is divided into three parts, viz.: 

Part 1. The examination of the sources from which water is 
derived. 
- Parr 2, Various methods of examining water and the interpreta-’ 
tion of the results. : ; 
Part 3. Analytical processes and methods of examination. 


There is also an appendix containing data for the preparation of reagents 
and media; various analytical tables; several pages of notes on various 
subjects, such as the detection of radium in waters, the value of systematical 
examinations of public supplies, and the question of standards. (The excel- 
lent microscopic drawings precede the appendix, and an excellent index 
completes the book.) : 

From the beginning the author recognizes the importance of the sanitary 
inspection of water supplies; perhaps he gives too much weight to this part 
of the general method for determining the character of a water. Much of the 
matter in the first five chapters, taken from erro | sources, would be 
found useful to the chemist, the engineer and the health officer. In general the 
book is written in a common-sense way. It is a record of the author’s wide 
experience, therefore it is particularly adaptedto English readers. It treats 
sonier of practice than — 

In the chapter on the interpretation of analytical results, the author 
expresses views which are generally in accord with those held in this 
country. He is to be commended for disapproving of all water of objec- 
tional appearance; but criticism might be made of the statement that 
yellow colored waters are more likely to be impure than others. 

It is unusual and gratifying in an English work to find such wide references 
to the world’s literature. Indeed, ‘the’ voluriie’ has*been brought up to date 
in a remarkable way. 

The author makes little or no mention of aeration as a means of odor 
removal, although he mentions filtration in this connection. 

He is the first English author to recognize the importance of microscopical 
examination of water, and has included a description of the recent work 
which has been done by Dr. Kemna at Antwerp on the biology of filtration. 

The methods of water analysis described are, in general, in accord with those 
used in the best laboratories of the world. The judicial treatment of most 
of the subjects is to be commended. It might be asked by some why the 
author recommends the oe tintometer for the determination of color, 
instead of the comparatively inexpensive platinum-cobalt solution of Hazen. 
Again, the author advises the expression of the degree of turbidity by the use of 
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adjectives, which of course mean nothing to an engineer. The Anthony 
turbidimeter ' is described, to be sure, but it cannot be called ‘“‘ the most accu- 
rate yet devised,” nor is the relation between its results and the amount of 
suspended matter contained in natural waters known. 
he author advises the analyst to Nesslerize each portion of the ammo 
nia distillate as it comes from the still. This method has long since 
been abandoned in this country, where the Nesslerized distillates are com- 
pared with Nesslerized standards, all under the same conditions of 
temperature, time, etc. The author is to be praised for including the 
new methods for determining the plumbo-solvency of waters. The descrip- 
tion of the hardness method does not go into v ies, and does not attempt 
to make results indicate more than is warranted, and the discussion of the 
methods for determining nitrogen as nitrates is the best we have seen. The 
methods given for the determination of poisonous metals, however, are rather 
crude, but so they are in all text-books. The bacteriological methods are 
carefully described. 
While the book is especially adapted to English readers, it should have a 
wide circulation, as it is a fair, able and common-sense treatise on the subject. 





1 Journa, N. E. W. W. Assn., vol. 16, p. 256. 














